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Metric Equivalents 

1 g = 1,000 mg = 1,000,000 mcg 
0.001 g = 1 mg = 1,000 mcg 
0.000001 g = 0.001 mg = 1 meg 


1 kg = 1,000 g 
1L = 1,000 mL 
0.001 L = 1 mL 


1m = 100 cm = 1,000 mm 
0.01 m = 1cm = 10 mm 
0.001 m = 0.1 cm = 1 mm 


Equivalents 


Household Equivalents 


3t=1T 
2T = 1 floz 
| cup = 8 fl oz 


1 pt = 16 fl oz = 2 cups 
1 qt = 2 pt = 4 cups = 32 fl oz 
1 lb = 16 oz 


Approximate Equivalents 
it=5mL 

LT=31= 15 mi= = floz 

1 floz = 30mL=6t 

1L=1 qt = 32 fl oz = 2 pt = + cups 
1 pt = 16 floz = 2 cups 

1 cup = 8 floz = 240 mL 

1 kg = 2.2 Ib 

1 in = 2.5 cm 
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Dosage: Formula Method 


Common Calculations 
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Temperature Conversions 


Celsius: °C = 


IV Flow Rate 
Total mL 
Total h 


Total mL 
Total min 


Dosage desired 


Step 1. Convert 
Step 2. Think 
Step 3. Calculate: 7; x Q= X 
Dosage: Ratio-Proportion Method 
Step 1. Convert 
2 : 
Bee 3. ee te Dosage on hand __ 
re: ECT ALE: Amount on hand 


Dosage: Dimensional Analysis Method 


V (mL) 
T (min) 


X Amount desired 


oe "32 


1.8 


= mL/h 
60 min/h = mL/h 


x C (gtt/mL) = R (gtt/min) 


Fahrenheit: °F = 1.8°C + 32 


Shortcut 


Step 1. Determine unit of measure for amount to 
give ratio for left side of equation IV Flow Rate: ioe mn ua (gtt/min) 
Step 2. Think 
Step 3. Match unit of numerator of supply dosage ratio Body Surface Area 
with unit of numerator of amount to give ratio. Menie BeAr = [meee el 
Set up all other ratios so units cancel, leaving 2.000) 
unit of amount to give. Calculate: 
ee et Gin ews (ib) 
Amount Supply Conversion Ordered Household BSA: m* = Se RSE ok 
to Give = Dosage X Factor X Dosage 
Ratio Ratio Ratio Ratio 
Sees 
Common Medical Abbreviations 
Abbreviation Interpretation Abbreviation Interpretation 
Route: Frequency: 
IM intramuscular q.h every hour 
IV intravenous q.2h every two hours 
IV PB intravenous piggyback q.3h every three hours 
subcut subcutaneous q.4h every four hours 
SL sublingual, under the tongue q.6h every six hours 
ID intradermal q.8h every eight hours 
GT gastrostomy tube q.12h every twelve hours 
NG nasogastric tube General: 
NJ nasojejunal tube a before 
p.o. by mouth, orally p after 
pit per rectum, rectally e with 
Frequency: Ss without 
a.c, before meals q every 
pc; after meals qs quantity sufficient 
ad. lib. as desired, freely aq water 
p.r.n. when necessary NPO nothing by mouth 
stat immediately, at once gtt drop 
b.i.d. twice a day tab tablet 
Eid) three times a day cap capsule 
q.1.d. four times a day et and 
min minute noct night 
h hour 
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Preface 


Introduction 


Dosage Calculations, ninth edition, offers a clear and 
concise method of calculating drug dosages. The text is 
directed to students and professionals who want to 
increase their comfort level with mathematics and also 
to faculty members who prefer the formula method for 
calculating dosages. Along with the companion text, 
Dosage Calculations: A Ratio-Proportion Approach, 
third edition, the content has been classroom tested and 
reviewed by well over | million faculty and students, 
who report that it has helped allay math anxiety and 
promote confidence in their ability to perform accurate 
calculations. As one reviewer noted, “I have looked at 
others [texts], and I don’t feel they can compare.” 

The only math prerequisite is the ability to do basic 
arithmetic. For those who need a review, Chapters I and 
2 offer an overview of basic arithmetic calculations with 
extensive exercises for practice. The text teaches the 
learner to use a Three-Step Approach for calculating 
dosages. 


1. Convert measurements to the same system and 
same size units. 


2. Consider what dosage is reasonable. 
3. Calculate using the formula method. 


Dosage Calculations, ninth edition, is based on 
feedback from users of the previous editions and users 
of other dosage calculations texts. The new edition also 
responds to changes in the health care field and includes 
the introduction of new drugs, replacement of outdated 
drugs, and discussion of new or refined methods of 
administering medications. The importance of avoiding 
medication errors is highlighted by the incorporation of 
applied critical thinking skills in clinical reasoning 
scenarios based on patient care situations, and a chapter 
on preventing medication errors. Clinical reasoning 
content has been expanded considering the Quality and 
Safety Education for Nurses (QSEN: www.qsen.org) 
competencies that take into account the complexity of 


nursing work. Learners and faculty will find QSEN 
vi 


principles incorporated throughout: stacking, 
mindfulness, sensemaking, anticipating, memory aids, 
and work-arounds. To better prepare graduates for 
licensure examinations, test items patterned after 
NCLEX-RN and NCLEX-PN have been added for 
frequent practice. 


Organization of Content 


The text is organized in a natural progression of basic to 
more complex information. Learners gain self-confidence 
as they master content in small increments with ample 
review and reinforcement. Many learners claim that 
while using this text, they did not fear math for the very 
first time. 

The seventeen chapters are divided into four sections. 

Section I starts with a Pretest patterned after 
examinations often used by hospitals and health care 
agencies to evaluate the readiness of new graduates to 
prepare and administer medications. Learners can both 
evaluate their level of knowledge as they begin their 
study of dosage calculations and test their learning 
with the same examination as a posttest. This is 
followed by a mathematics diagnostic evaluation and a 
thorough mathematics review in Chapters I and 2. The 
Mathematics Diagnostic Evaluation allows learners to 
determine their computational strengths and weaknesses 
to guide them through the review of the Section 1 
chapters. Chapters 1 and 2 provide a review of basic 
arithmetic skills, including fractions, decimals, ratios, 
percents, and simple equations, with numerous 
examples and practice problems to ensure that students 
can apply the procedures. 

Section 2 includes Chapters 3 through 9. This 
section provides essential information that makes up the 
foundation for accurate dosage calculations and safe 
medication administration including medicine orders, 
labels, and equipment. Chapters 3 and 4 introduce the 
three systems of measurement: metric, household, and 
apothecary. The metric system of measurement is 
emphasized because of its standardization in the health 


care field and the household system is included because 
of its implications for care at home. Apothecary 
measure and conversions can be found in Appendix B, 
as the apothecary system is outdated and no longer 
recommended for use in health care. International, or 
24-hour, time and Fahrenheit and Celsius temperature 
conversions are presented in Chapter 5. 

In Chapter 6, students learn to recognize and select 
appropriate equipment for the administration of 
medications based on the drug, dosage, and method of 
administration. Emphasis is placed on interpreting 
syringe calibrations to ensure that the dosage to be 
administered is accurate. All photos and drawings have 
been enhanced for improved clarity with updates from 
state-of-the-art technology and information systems. 

Chapter 7 presents the common abbreviations used 
in health care so that learners can become proficient in 
interpreting medical orders. The content on computerized 
medication administration records has been updated and 
expanded for this edition. 

It is essential that learners be able to read 
medication labels to calculate dosages accurately. This 
skill is developed by having readers interpret the 
medication labels provided beginning in Chapter &. 
These labels represent current commonly prescribed 
medications and are presented in full color and actual 
size (except in a few instances where the label is 
enlarged to improve readability). Some labels have been 
substituted with generic simulated labels to demonstrate 
critical calculations. This ensures that the entire range of 
medications seen in practice is presented, and gives the 
learners the experience with actual generic drugs. A full 
list of all labels in the text can be found in the Drug 
Label Index. 

Chapter 9 has been expanded and directs the learner’s 
attention to the risks and responsibilities inherent in 
receiving medication prescriptions, transcribing orders, 
and administering medications. It provides the rationale 
for the patient’s rights to safe medication administration 
and identifies the common causes of medication errors, 
including safe methods to prevent them. Throughout the 
text, care is taken to comply with standards and 
recommendations for medical notation available at the 
time of publication by The Joint Commission and The 
Institute for Safe Medication Practices. The Official “Do 
Not Use” List is emphasized. Learners are directed to stay 
abreast of these standards as they evolve to best ensure 
patient safety and prevent medication administration 
errors. More resources and tools for error prevention are 
presented, such as Tall Man letters to avoid mistaken 
identity of look-alike/sound-alike drugs. 

In Section 3, students learn and practice the skill of 
dosage calculations applied to patients across the life span. 
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Chapters 10 and I] guide the learner to apply all the skills 
mastered in previous chapters to achieve accurate oral and 
injectable drug dosage calculations. The authors used 
QSEN quality and safety competencies as a guide for the 
development of realistic and challenging medication 
scenarios which simulate the complexity of various factors 
that challenge learners as they interpret, retrieve, prepare, 
calculate, and administer medications. Safety competencies 
are incorporated to ensure learners carefully consider each 
aspect of the medication administration process for safe 
practice. Students learn to think through each problem 
logically for the right answer and then to apply the 
formula method for calculations to double-check their 
thinking. When this logical but unique system is applied 
every time to every problem, experience has shown that 
decreased math anxiety and increased accuracy result. 

High-alert drugs, such as insulin and heparin, are 
thoroughly presented. Insulin types, species, and 
manufacturers have been updated with a description of 
insulin action time and the addition of U-500 insulin, 
including the difference between administering U-500 in 
the hospital and at home. The 70/30 and 50/50 insulins 
and the insulin pen are also thoroughly explained. 

Chapter 12 introduces the concepts of solutions. 
Users learn the calculations associated with diluting 
solutions and reconstituting injectable drugs. This 
chapter provides a segue to intravenous calculations by 
fully describing the preparation of solutions. With the 
expanding role of the nurse and other health care workers 
in the home setting, clinical calculations for home care, 
such as nutritional feedings, are also emphasized. 

Chapter 13 covers the calculation of pediatric and 
adult dosages and concentrates on the body weight 
method. Emphasis is placed on verifying safe dosages 
and applying concepts across the life span. 

Chapter 14 introduces ratio-proportion and 
dimensional analysis methods of calculating dosages for 
faculty who may prefer these methods. Ample Review 
Sets and Practice Problems provide exposure to these 
methods, giving the learner an opportunity to sample 
other calculation methods and choose the one preferred. 

Section 4 presents advanced clinical calculations 
applicable to both adults and children. Intravenous 
administration calculations are presented in Chapters /5 
through /7. Coverage reflects the greater application of 
IVs in drug therapy. Shortcut calculation methods are 
presented and explained fully. More electronic infusion 
devices are included. Heparin and saline locks, types 
of IV solutions, IV monitoring, IV administration 
records, and IV push drugs are included in Chapter 15. 
Pediatric IV calculations are presented in Chapter 16, 
and obstetric, heparin, insulin, and critical care IV 
calculations are covered in Chapter 17. Ample problems 
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help students master the necessary calculations. 
Additional attention is directed to the clinical reasoning 
skills required to safely administer high-alert 
medications according to standard protocols. 

Procedures in the text are introduced using Rule 
boxes and several Examples. Many examples use Clinical 
Simulations to guide learners through clinical reasoning 
and critical calculations. Key concepts are summarized 
and highlighted in Quick Review boxes before each set of 
Review Problems to give learners an opportunity to 
review major concepts prior to working through the 
problems. Math Tips provide memory joggers to assist 
learners in accurately solving problems. Learning is 
reinforced by Practice Problems that conclude each 
chapter. The importance of calculation accuracy and 
patient safety is emphasized by patient scenarios that 
require careful and accurate consideration. Clinical 
Reasoning Skills scenarios allow learners to apply critical 
thinking to analyze and resolve medication administration 
errors at the end of each chapter beginning with Section 2. 
Additional scenarios accompany each chapter’s Practice 
Problems to further emphasize accuracy and safety. 

Information to be memorized 1s identified in 
Remember boxes, and Caution boxes alert learners to 
critical procedures and information. 

Section Self-Evaluations found at the end of each 
section provide learners with an opportunity to test their 
mastery of chapter objectives prior to proceeding to the 
next section. Two Posttests at the conclusion of the text 
serve to evaluate the learner’s overall skill in dosage 
calculations. The first Posttest refers the learner back to the 
Essential Skills Evaluation Pretest from the beginning of 
the text, which covers essential skills commonly tested by 
employers. The second posttest, the Comprehensive Skills 
Evaluation, serves as a comprehensive examination 
covering all 17 chapters. Both are presented in a case study 
format to simulate actual clinical calculations. 

An Answer Key at the back of the text provides all 
answers and solutions to selected problems in the Pretest, 
Review Sets, Practice Problems, Section Self-Evaluations, 
and Posttests. Appendix A Study Guide provides essential 
abbreviations, equivalents, rules, and formulas from each 
clinical chapter, and Appendix B Apothecary System 
describes apothecary conversions. Both a general content 
Index and a Drug Label Index conclude the text. 


Features of the Ninth Edition 


= Content is divided into four main sections to help 
learners better organize their studies. 


= Measurable objectives at the beginning of each 
chapter emphasize the content to be mastered. 


More than 2,700 problems are included for learners 
to practice their skills and reinforce their learning, 
reflecting current drugs and protocols. 


Clinical Reasoning Skills apply critical thinking to 
real-life patient care situations to emphasize the 
importance of accurate dosage calculations and the 
avoidance of medication errors. 


Full color is used to make the text more user friendly, - 
enhance presentation, and improve readability. 

Chapter elements, such as Rules, Math Tips, 

Cautions, Remember boxes, Quick Reviews, 
Examples, and Summaries are color-coded for easy 
recognition and use. Color also highlights Review 

Sets and Practice Problems. 


Color has been added to selected syringe drawings 
throughout the text to simulate a specific amount of 
medication, as indicated in the example or problem. 
Because the color used may not correspond to the 
actual color of the medications named, it must not 
be used as a reference for identifying medications. 


Photos and drug labels are presented in full color. 
Special attention is given to visual clarity with some 
labels enlarged to ensure legibility. 


The Math Review brings learners up to the required 
level of basic math competence. 


SI conventional metric system notation is used 
(apothecary and household systems of measurement 
are introduced; apothecary measure can be found in 
Appendix B). 


Rule boxes draw the learner’s attention to pertinent 
instructions. 


Remember boxes highlight information to be 
memorized. 


Quick Review boxes summarize critical information 
throughout the chapters before Review Sets are solved. 


Caution boxes alert learners to critical information. 


Math Tips serve to point out math shortcuts and 
reminders. 

Each new topic or skill presented is followed by 
Review Sets with end-of-chapter Practice Problems 
to assess understanding and skills and to reinforce 
learning. 

Many problems are included involving the 
interpretation of syringe scales to ensure that the 
proper dosage is administered. Once the dosage is 
calculated, the learner is directed to draw an arrow on 
a sytinge at the proper value. 

Many more labels of current and commonly 
prescribed medications are presented, including a 


few simulated labels to help users learn how to 
select the proper information required to determine 
correct dosage. There are over 375 labels included. 


Hundreds of Examples are included to demonstrate 
D : ; ; : 

the | * Q = X, ratio-proportion, or dimensional 

analysis methods of calculating dosages. 


The addition of the ratio-proportion and dimensional 
analysis methods gives learners and instructors a 
choice of which method they prefer to use. 


Abbreviations, measurements, acronyms, and 
symbols follow The Joint Commission “Do Not 
Use” List and ISMP standards. 


Clear instructions are included for calculating IV 
medications administered in milligram per kilogram 
per minute. 


Clinical situations are simulated using actual 
medication labels, syringes, physician order forms, 
various medication storage and retrieval systems, 
and medication administration records. 


The Pretest, Section Evaluations, Chapter Practice 
Problems, and Posttests include scenarios that 
simulate substantial aspects of real-world clinical 
calculation situations. 

An Essential Skills Evaluation Pretest and Posttest 
simulate exams commonly administered by 
employers for new hires, assess prior knowledge, 
and evaluate learning of essential calculation skills. 
A Comprehensive Skills Evaluation evaluates 

the learner’s overall comprehension in preparation 
for a level or program assessment. 


Appendix A Study Guide summarizes the most 
frequently used abbreviations, equivalents, and 
formulas from each chapter. Learners can refer to 
this valuable study tool for solving problems which 
will reinforce remembering essential information. 


General Index facilitates learner and instructor 
access to content and skills, and the Drug Index 
facilitates access to all labels used in the text. 


New to the Ninth Edition 


= Quality and Safety in Nursing Education (QSEN) 


principles and competencies have been adapted to 
reduce the risk of medication errors and improve 
patient safety. 


® Clinical simulations provided in examples and test 


questions develop clinical reasoning and calculation 
skills. 
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Section Examinations include test items formatted 
like graduate licensure examinations, such as the 
NCLEX-RN and NCLEX-PN exams. 


Content on high-alert drugs, such as heparin and 
insulin, has been extensively augmented, including 
safety concerns with the increased use of insulin pens 
in hospitals. U-500 insulin content and calculations 
have been expanded, including conversions for 
preparation using both U-100 and | mL syringes. 


New questions are added throughout to reflect 
current drugs and protocols. 


Photographs of state-of-the-art equipment are 
replaced and updated, including the latest medication 
storage and retrieval systems. 


Apothecary calculations have been deleted within 
the text and evaluation items, consistent with current 
standards. Apothecary measure has been moved to 
Appendix B. 


Learners apply critical thinking to prevent 
medication errors in Clinical Reasoning Skills 
scenarios based on QSEN principles. 


Dosage calculations scenarios have been expanded to 
incorporate each step of the medication administration 
process: interpretation of order, acquisition of drug 
information, retrieval of drug, dosage calculation, dose 
measurement, preparation, and administration. 


Learners are purposely directed to be mindful of 
the seriousness of their clinical practice and the 
value of safety alerts to prevent errors. 


Appendix A Study Guide summarizes essential 
rules, formulas, abbreviations, and equivalents to 
facilitate problem solving and reinforce learning. 


Appendix B Apothecary System gives common 
units, abbreviations, and symbols of the original 
dosage measurement system, for faculty and 
students interested in comparing and converting 
between apothecary and metric measure. 


A Drug Label Index has been added presenting 
both generic and brand names to facilitate 
identification of all drug labels presented in the text. 


Online course formats are available in Blackboard 
and Angel so that students can access their Dosage 
Calculations course content, practice activities, 
communications, and assessments through the Internet. 


An exciting new Premium Website with Practice 
Software is available, offering a glossary review, 
chapter tutorials, interactive exercises, and hundreds 
of practice problems. 
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Learning Package for the Student 


WebTutor Advantage Plus on 
Blackboard (ISBN 978-1-4390-5850-3) 
and Angel (ISBN 978-1-4390-5847-9) 


WebTutor Advantage Plus course cartridges (in both 
Blackboard and Angel formats) accompany this new 
edition of Dosage Calculations. These online courses 
offer must-have classroom management tools such as 
chats and calendars, as well as additional content 
resources, including class notes, lecture slides, student 
quizzes, frequently asked questions, a glossary, and more. 


Premium Website 
(ISBN 978-1-1335-9210-5) 


The Premium Website can be accessed by users of the 
text at www.CengageBrain.com. Enter your passcode, 
found in the front of the book, and the Premium Website 
will be added to your bookshelf. Here you can access 
the engaging Practice Software, which includes: 


= A user-friendly menu structure to immediately 
access the program’s items. 


= A bank of several hundred questions for practice 
and to reinforce the content presented in the text. 


® A tutorial for each chapter outlining instructions 
and approaches to safe and accurate dosage 
calculation. 


= Quizzes, Pretest, and Posttest that operate within 
a tutorial mode, which allows two tries before the 
correct answer is provided. 


® Interactive exercises that ask you to fill a medicine 
cup or draw back a syringe to the correctly 
calculated dose. 


= A comprehensive glossary of terms and drug names 
with definitions and pronunciations. 


= Drop-down calculator available at a click of a 


button, as used on the NCLEX-RN™ and -PN 
examinations. 


Teaching Package for the 
Instructor 
(ISBN 978-1-4390-5848-0) 


The Instructor Resources (IR) to Accompany Dosage 
Calculations, ninth edition, contains a variety of tools to 
help instructors successfully prepare lectures and teach 
within this subject area. The following components in 
the /R are free to adopters of the text: 


& A Solutions Manual includes answers and 
step-by-step solutions for every question in the 
Pretest, Math Evaluation, Review Sets, Practice 
Problems, Section Evaluations, and Posttests 
from the book. 


= The Computerized Test Bank includes approximately 
500 additional questions not found in the book for 
further assessment. The software also allows for the 
creation of test items and full tests, as well as coding 
for difficulty level. 


® Lecture slides created in PowerPoint® offer 
a depiction of administration tools and include 
calculation tips helpful to classroom lecture of 
dosage calculations. 


= An Image Library is an invaluable digital resource 
of dozens of figures, labels, and syringes from 
the text. ‘With the Image Library, you can search for, 
copy, and save images to easily paste into slide 
presentations or other learning tools. 
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Introduction to the Learner 


she accurate calculation of drug dosages is an 
essential skill in health care. Paracelsus 
(1493-1591), often referred to as the father of 

“» pharmacology, recognized that the difference 
penreen a poison, narcotic, hallucinogen, and medicine 
is dosage. Serious harm to the patient can result from 
incorrect interpretation or transcription of a medication 
order, retrieving the wrong drug, or a mathematical error 
during the calculation and subsequent administration of 
a drug dosage. It is the responsibility of those 
administering drugs to precisely and efficiently carry 
out medical orders and to recognize unsafe dosages and 
prescriptions. 

Learning to calculate drug dosages need not be a 
difficult or burdensome process. Dosage Calculations, 
ninth edition, provides an uncomplicated, easy-to-learn, 
easy-to-recall Three-Step Approach to dosage 
calculations. Once you master this method, you will be 
able to consistently compute dosages with accuracy, 
ease, and confidence. 

The text is a self-study guide that is divided into four 
main sections. The only mathematical prerequisite is the 
basic ability to add, subtract, multiply, and divide whole 
numbers. A review of fractions, decimals, percents, 
simple equations, ratios, and proportions is included. You 
are encouraged to work at your own pace and seek 
assistance from a qualified instructor as needed. 

Each procedure in the text is introduced by several 
Examples. Key concepts are summarized and highlighted 


throughout each chapter, to give you an opportunity to 
review the concepts before working the problems. Ample 
Review and Practice Problems are given to reinforce 
your skill and confidence. 

Before calculating the dosage, you are asked to 
consider the reasonableness of the computation. More 
often than not, the correct amount can be estimated in 
your head. Many errors can be avoided if you 
approach dosage calculation in this logical fashion. 
The mathematical computation can then be used to 
double-check your thinking. Answers to all problems 
and step-by-step solutions to select problems are 
included at the back of the text. 

Many photos and drawings are included to 
demonstrate key concepts and equipment. Drug labels 
and measuring devices (for example, syringes) are 
included to give a simulated “hands-on” experience 
outside of the clinical setting or laboratory. Clinical 
Reasoning Skills emphasize the importance of dosage 
calculation accuracy, and medication scenarios provide 
opportunities to analyze and prevent errors. 

This text has helped hundreds of thousands of 
learners just like you to feel at ease about math and to 
master dosage calculations. I am interested in your 
feedback. Please write to me to share your reactions and 
success stories. 


Gloria D. Pickar, EdD, RN 
gpickar @cfl.rr.com 


Dedicated to Julie, 
in recognition of the importance of preventing errors. 


= Concepts are presented from 


simple to complex, in small 
increments, followed by 
solved Examples and a Quick 
Review. Review Sets and 
Practice Problems provide 
opportunities for you to 
reinforce your learning. 


All syringes are drawn to full 
size, providing accurate scale 
renderings to help you master 
the reading of injectable 
dosages. 


= Photos and drug labels are 


presented in full color; actual 
size labels help prepare you to 
read and interpret content in 
its true-life format. 


16. 
Wh: 
18. 
19) 


20. 


Refer to the following label to identify the specific drug information described in questions 16 through 21. 


. Manufacturer 


: NOC ose e203 Average singe inramuscuarnston 

g == SEE ACCOMPANYING Buffered Rx only 55000-400,000 units, z 
Intravenous: Additional information about 

= mem PRESCRIBING INFORMATION Pfi n ® the use ofthis product intravenously can 

a f a 

2| iyi RECOMMENDED STORAGE a aluen Uns er mk 

-| & 2B: IN DRY FORM. (penici potassium) added of solution 

S| ¢ ores 0, 

| & Zo} Store below 86°F (30°C). pte eae 

eiee Hike Sterile solution may be kept 8 ae Poonioe 

Sy) ae eS a 3 Buffered with sodium citrate and citric acid 

S 2 = 2 infefrigerator for one (1) 3 FIVE MILLION UNITS to optimum pH. 

5 — week without significant loss Be PATIENT: 

= = of potency a 5 ROOM NO: 

3 8 Roerig ra 

a oS Division of Pfizor inc, NY,NY 10017 OATEDILUTED: 

Li 


Generic name 


Brand name 


Dosage strength 


Route of administration 


National Drug Code 


20. Administer 1.1 mL. 
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21. Administer 6.2 mL. 
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22. Administer 3.6 mL. 
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FAMOTIDINE NDC 55390-028-10 
FOR INTRAVENOUS USE ONLY AFTER DILUTION. 
INJECTION USUAL DOSAGE: See package insert. 


“Each mL contains 10 mg of famotidine and 
the following inactive ingredients: L-aspartic acid 


4 mi ea a ee Poa aa 
* q.s., 1 mL. Benzy! alcohol 0.9% added as 
40 mg/ 4 mL preservative. 
Store at 2° to 8°C (36° to 46°F). 
20 mg/2 mL } 


Manufactured for: 
4 mL TWO-DOSE VIAL Bedford Laboratories™ 
Rx ONLY Bedford, OH 44146 FAMPV04 
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Using This Book 


MATH TIP 

Notice that to multiply 2 by 1,000, you are moving the decimal three places to the right. 

This is a shortcut. Sometimes to complete this operation, you add zeros to hold the places equal 
to the number of zeros in the equivalent. In this case, 1 g = 1,000 mg, so you add three zeros: 
2 X 1,000 = 2.000, = 2,000 


CAUTION 
If any of the seven parts is missing or unclear, the order is considered incomplete and is therefore 
not a legal drug order. 


RULE 
The formula method to calculate IV flow rate for manually-regulated IVs ordered in mL/h or for a 
prescribed number of minutes is: 


xC=R 


Volume (mL) Calibration or drop factor (gtt/mL) = Rate (gtt/min) 


Time (min) 


REMEMBER 
The Six Rights of safe and accurate medication administration are as follows: 


The right patient must receive the right drug in the right amount by the right route at the right time, 
followed by the right documentation. 


Look again at Steps 1 through 3 as a valuable dosage calculation checklist. 


Step 1 Convert —_Be sure that all measurements are in the same system and all units are the 
same size. 
Carefully estimate the reasonable amount of the drug that you should 


administer. 


Step 2. Think 


D (desired) 
H (have) 


Step 3 Calculate f xOQ=X X Q (quantity) = X (amount) 


SUMMARY 
At this point, you should be quite familiar with the equivalents for converting within the metric and 
household systems and from one system to another. From memory, you should be able to recall 
quickly and accurately the equivalents for conversions. If you are having difficulty understanding the 
concept of converting from one unit of measurement to another, review this chapter and seek addi- 
tional help from your instructor. 

Consider the two Clinical Reasoning Skills scenarios, and work the Practice Problems for Chapter 4. 
Concentrate on accuracy. One error can be a serious mistake when calculating the dosages of medicines 
or performing critical measurements of health status. : 


EXAMPLE 4 @ 

Convert: 0.15 kg to g 

Equivalent: 1 kg = 1,000 g; therefore, conversion factor is 1,000 g/kg 
THINK: Larger | Smaller > Multiply (x) 


Multiply by 1,000 g/kg: 0.15 kg * 1,000 g/kg = 1502 
or move decimal point 3 places to the right 
0.15 kg = 0.150, = 150 g (1 zero is added to complete the operation) 


Math Tip boxes provide you with clues 
to essential computations. 


Caution boxes alert you to critical 
information and safety concerns. 


Rule boxes highlight and draw your 
attention to important formulas and 
pertinent instructions. 


Remember boxes highlight information 
that you should memorize. 


Quick Review boxes summarize 
critical information that you will need 
to know and understand to safely 
prepare and administer medications. 


Summary boxes draw out key 
information from the chapter as a 
self-check and review tool. 


Examples walk you step-by-step 
through each calculation process, using 
different conversions, medications, and 
methods, to ensure that your mastery 
of the process is complete. 
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= Illustrations simulate critical dosage 
Sionie wales | calculation and dose preparation skills. 


for injection 


Withdraw 1 mL 
cefazolin solution 
for the ordered 
dosage of 225 mg 


we 


1 


i) 
= 


| 


— 
Sterile water 
for injection 
ae 


Inject 2 mL Withdraw 2 mL Add 2 mt Make 
air into sterile sterile water sterile water to cefazolin 500 mg 
water diluent cefazolin 500 mg powder in 2.2 mL 
vial and shake well reconstituted 
solution 
for cefazolin 
225 mg/mL 


= Clinical Reasoning Skills 
apply critical thinking to 


incomplete order. Let’s look at an example of an insulin error 
when the order did not include the type of insulin to be given. 


CLINICAL REASONING SKILLS Many insulin errors occur when the nurse fails to clarify an 


real-life patient care 
situations emphasizing the 
importance of accurate 
dosage calculations and the 
avoidance of medication 
errors. As an added benefit, 
clinical reasoning scenarios 
present prevention strategies 
so that you can learn how to 
avoid these errors in practice. 


Review Set 13 


ERROR 
Failing to clarify an insulin order when the type of insulin is not specified. 
Possible Scenario 


Suppose the physician who intended for a patient to receive NPH U-100 insulin wrote an insulin 
order this way: 


Humulin U-100 insulin 50 units subcut a.c, breakfast INCORRECT 


Because the physician did not specify the type of insulin, the nurse assumed it was regular insulin 
and noted that on the medication administration record. Suppose the patient was given the regular 
U-100 insulin instead of the insulin intended by the physician. Several hours later, the patient 
develops signs of hypoglycemia (low blood glucose), including shakiness, tremors, confusion, and 
sweating. 


Potential Outcome 


A stat blood glucose would likely reveal a dangerously low glucose level. The patient would be given 
a glucose infusion to increase the blood sugar. The nurse may not realize the error until she and the 
doctor check the original order and find that the incomplete order was filled in by the nurse. When 
the doctor did not specify the type of insulin, the nurse assumed that the physician meant regular, 
which is short-acting, when in fact intermediate-acting NPH insulin was desired. 


Prevention 


This error could have been avoided by remembering all the essential components of an insulin order: 
brand or generic name, type of insulin (such as regular or NPH), supply dosage, the amount to give 
in units, and the frequency. When you fill in an incomplete order, you are essentially practicing 
medicine without a license. This would be a clear malpractice incident. It does not make sense to 
put yourself and your patient in such jeopardy. A simple phone call would clarify the situation for 
everyone involved. Further, the nurse should have double-checked the dosage with another licensed 
practitioner, Had the nurse done so, the error could have been discovered prior to administration. 


® Review Sets are inserted after each 


| Convert each of the following to the equivalent unit indicated. 


© ONIADA PwWhD = 


. 500 mL = ee a 
. 0.015 g = = MY 
. §mg = g 
10 mg = eee 
. 60 mg = g 
. 300 mg = g 
0.2 g = mg 
12g= oe mg 
. 0.0025 kg = ee 


0.065 g = 3 


16. 
Gf, 
18. 
i). 
20. 
21. 
22, 
23. 
24. 
2B), 


0.75L = 
5,000 mL = 
[L= 
lg= 
3,000 mL = 
23 meg = 
1.05 ¢ = 

18 meg = 
0.4 mg = 
2,625 g = 


new topic, to encourage you to stop 
mL and check your understanding of the 
et material just presented. 
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= Practice Problems round out each chapter. 
This is your opportunity to put your skills : 
to the test, to identify your areas of Calculate the amount you will prepare for 1 dose. Indicate the syringe you will select to measure the 


medication. 
spopell) ae 19 acknowledge those |. Order: Dilaudid 4 mg slow IV push (over 10 min) IV q.4h p.rn., severe pain 
areas in which you need additional study. Sng One ne 
Give: mL Select: syringe 


2. Order: morphine sulfate 15 mg slow IV push (over 5 min) stat 


Supply: morphine sulfate 10 mg/mL 


Give: mL Select: syringe { 
= 
SECTION 4 SELF-EVALUATION «a Essential Skills Pretest, Section 
Self-Evaluations and two Posttests test 
Chapter 15—Intravenous Solutions, Equipment, and Calculations your mastery of concepts and critical 
1. Which of the following IV solutions is normal saline? 0.45% NaCl calculation skills. 


0.9% NaCl D.wW 


2. What is the solute and concentration of 0.9% NaCl? 


3. What is the solute and concentration of 0.45% NaCl? 


Use the following information to answer questions 4 and 5. 


Order: D; 0.45% NaCl 1,000 mL IV q.6h 


4. The IV solution contains g dextrose. 


= Clinical Simulations provide opportunities to 
practice your clinical reasoning combined with 


Questions 19 through 22: You are asked to provide independent verification for high-alert drug dosages. 
As shown, your nurse colleague provides you with the drug order, labeled vial used to prepare the dosage, 
and the syringe filled with the dose amount. Determine if the drug drawn up is the correct dosage. 


dosage calculation slalls for safe and accurate 19. Order: Lantus U-100 insulin 67 units subcut daily at O900 
1 j ini 7 Correct dosage? Yes No bLantus 
medication administration. | pet 
' (rDNA origin) 
§ injection 
WOO isin. 
~ | Bvs09 
: =——. | “Faventis 


USE U-100 ONLY 


Se 


im) 12 (Opposite side) 
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54. NCLEX Drag-and-Drop / Ordered-Response item: a N CLEX-RN and N CLEX-P. N alternate test 
Copy the tasks from the box onto the list in the proper sequence to safely reconstitute an antibiotic 1 1 1 i 
powder with 2 mL diluent in order to administer 1 mL of the reconstituted drug. items oe yOu a opportunity : practice 
answering questions formatted like these 
licensure examinations. 


Answer: 


Add 2 mL sterile water to the antibiotic powder. 


Inject 2 mL air into the vial of sterile water. 


Mix the powder and sterile water. 


Withdraw | mL antibiotic solution. 


Withdraw 2 mL sterile water. 


Gather information about the drug. 


Drug Label Index 


= Drug Index identifies each label in the text 


. k f Acetaminophen, 240-241 Clonazepam (Klonopin), 4 Gentamicin, 7, 209, 271, 318, 379, 382, 
as a quic rererence. Aeyelovir, 339 Clonidine HCI, 209, 212, 215 385, 387, 403, 485 
Albuterol sulfate, 235, 396 Continu-Flo solution set, 446 Glycopyrrolate (Robinul), 8, 165, 262, 
Aldactone (splronolactone), 98, 164, 251 Continu-Flo solution set with duo-yent 268, 392 
Aluminum magnesium and simethicone spike, 434, 446 
oral suspension (Antacid plus), 99 Co-Trimoxazole (trimethoprim and Halcion (triazolam), 98, 
Amiodarone HCI injection, 273 sulfamethoxazole), 382 Haloperidol decanoate, 318, 413 
Amoxicillin and clavulanate potassium, Cytarabine, 345 HEMA II Y-Type Blood Set, 446 
5,17, 394 Heparin Lock Flush, 170, 277-278, 


= Online Practice Software is offered as your built-in learning tutor. As you study each chapter, be sure to also 


work with the online study tool. This valuable resource will help you verify your understanding of key rules and 
calculations. 


= Online Resources are available at your fingertips. Visit the Premium Website and WebTutor Advantage Plus 
components for valuable course content, exercises, class notes, and case studies. 
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Pretest and Mathematics 
Review 


Essential Skills Evaluation: Pretest 

Essential Skills Evaluation: Pretest Answer Sheet 
Mathematics Diagnostic Evaluation 

| Fractions and Decimals 

2 Ratios, Percents, Simple Equations, and Ratio-Proportion 


Section 1 Self-Evaluation 


—~ ‘ee 


Essential Skills Evaluation: 
Pretest 


; y ecord your answers on the Essential Skills Evaluation: Pretest Answer Sheet on page 21. Do 
| 47 not record your answers on the test itself. You will refer back to this Essential Skills 


Evaluation as an essential skills posttest when you conclude your studies. 


oe 
= 


As you begin the study of safe dosage calculation, consider that you bring previous knowledge from 
life experiences. Perhaps you have worked or volunteered in a health care setting or administered 
medication to a family member or friend. This essential skills pretest will help you identify dosage 
calculation skills you already possess and highlight skills that you will learn and master as you work 
through the text. Take this pretest now, but do not be concerned if there are many questions you are unable 
to answer. That is to be expected. Use scrap paper to work the problems rather than writing on the test 
pages so that you can take this test again once you have completed this course of study. Separate answer 
sheets are provided following the pretest and again following Section 4 (as a posttest) for you to record 
your answers. Comparing your answers from the pretest with those of the posttest will allow you to 
measure your improvement and see what material you may need to revisit with your instructor. 

The Essential Skills Evaluation is designed to be similar to the type of entry-level test given by 
hospitals and health care agencies during orientation for new graduates and new employees. It excludes 
the advanced calculation skills presented in Chapters 16 and 17. A more comprehensive skills evaluation 
will be available at the end of the text, to measure mastery of the full range of dosage calculation skills 
presented in all 17 chapters of the text. 

Locate the Essential Skills Evaluation: Pretest Answer Sheet, gather some scratch paper, and let’s 
get started! 


Instructions for questions 1 through 19: 


Throughout your assigned shift on a busy adult medical unit, you will give medications to a group of 
patients. The following labels represent the medications available on the medical unit to fill the orders 
given. Calculate the amount you will administer for one dose, and identify the frequency of administration 
of each dose. For solutions, mark an arrow on the syringe to indicate the correct volume. When multiple 
syringes are provided, choose the most appropriate one to mark. 


Section 1 == Pretest and Mathematics Review 


1. Order: Calan 40 mg p.o. t.i.d. 


2010 Eli Lilly and 
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Give: tablet(s) Frequency: 
=| Store at 15° to 25°C NDC 0025-1851-31 . 2286 | 
=| (59° to 77°F). 100 Tablets Rx only 2 Sees 
. os : xe Nal 
& | Protect from light. é& 
& : Calan® = i 
3S 5 ° 4 f 6 ( n 
| Dispense in tight, " verapamil hydrochloride ® a ee 
=| light-resistant, child-resistant tablets mG - \ | 
S| containers (USP). eae = m | 
oO oe 
{| DOSAGE AND USE: See a. fo) =) 
= | accompanying prescribing 2) N l 
| information. Distributed by EE ~ | 
=I : RUA Sea zm re 
=| Each tablet contains 80 mg Gi iy, Qeaseune | 
S| verapamil hydrochloride. Division of Pfizer Inc, NY, NY 10017 
o 
ie 
2. Order: clonazepam 1.5 mg p.o. b.i.d. 
Give: tablet(s) Frequency: 
NDC 0555-0096-96 NDC 0555-0096-96 | NDC 0555-0096-96 
CLONAZEPAM fr CLONAZEPAM fh | CLONAZEPAM f 
ORALLY DISINTEGRATING ORALLY DISINTEGRATING ORALLY DISINTEGRATING 
Tablet USP Tablet USP | Tablet USP 
<x Contains phenylalanine 2.4 mg per tablet. Contains phenylalanine 2.4 mg per tablet. | Contains phenylalanine 2.4 mg per tablet. 
op} FRAGILE-DO NOT PUSH OR CRUSH FRAGILE-DO NOT PUSH OR CRUSH FRAGILE-DO NOT PUSH OR CRUSH 
= TEVA PHARMACEUTICALS USA = TEVA PHARMACEUTICALS USA < | TEVA PHARMACEUTICALS USA 
wo Sellersville, PA 18960 E Sellersville, PA 18960 [= | Sellersville, PA 18960 
is 16001067 Iss. 1/2010 Cj 16001067 Iss. 1/2010 CJ 16001067 Iss. 1/2010 
fa LOT: 000000000 EXP: 00/0000 2 LOT: 000000000 EXP: 00/0000 2 | LOT: 000000000 EXP: 00/0000 
fb) ao o 
: ee ee TL PETIT 
Se re eter ae ee ee et tC eee SS ee 
oO BEND & TEAR BEND & TEAR BEND & TEAR 
oO a, Ny NY 
©) VEPMIIINIMIEL Sr TEEMIUIENMIET PP PVM 
c 4 
= 0000/00 :dX3 000000000 L107 = | 0000/00 :dX4 000000000 ‘107 Fe | 0000/00 :dx3 000000000 :107 
& OLOZ/t “SS| LZ90L0091 OLOZ/t 'SS| L90L0091 & OLOZ/L “SS} 29010091 
= 09681 Wd ‘aliAsiaiag | 09681 Wd ‘ai|IAsajag OD | 09681 Vd ‘ailIAS1a||aS 
fo} VSN SIVOLLNSDWWHVHd VAIL | VSN SIVOILASIVWHVHd WASL | VSN STWOILASOVIYWHd WAAL 
G HSNY9 YO HSNd LON OG-31I9VYS HSNYD YO HSNd LON OG-3TISVYS HSNY9 YO HSNd LON 00-311I9WuS 
2 “yaige) sed Bw pz auiuejejAuayd suiejuog | *jajge) sad Bw pz auluejejAuayd sujeju09 | *jajqe) sad Bw p'z aujueyejAuayd suieyuo9 
; 
2 dsnveigel | dsnvaige, | dsniaigen 
s ONIVHOSINISIG ATIVHO ONUWHOALNISIG ATIVHO ONIWHOALNISIC ATIVHO 
= Ay WdazyNoT) | Y wvdazvnoia «| COW Wd3Z¥NO19 
S 96-9600-99¢0 90N | 96-9600-S90 90N | 96-9600-SSS0 DN 
= Seek ees 
3. Order: atomoxetine 20 mg p.o. daily 
Choose: mg capsules Give: capsule(s) Frequency: 
EEL ge crus Noc-002 227-20 ti « 3 2 ogee eed ii = 
ae ene en soa & 7) oa 1 es 
== igs a > — ee re = 
==: , sss Strattera’ 2-2 > 53 | B=: s33 Strattera? =: 2 SS 
= a x ' ~ e aa, Cf 2 eS a re Now? oS 3:5 
SS 82 Sf atomoxetine HC] iF i == 9% = 5 ——— gf 3 atomoxetine HC] h > 
Bee 5 =h =o 22 9S Es === o 
ue fi Bal at aa i = 
gaze 23 S26 a? oe pase of = % 
'g fie 83 acd =— & 5 BE 1i82 g2 ses2 == 8 
D Teed 38 g252 poe 8) a = 5 ganas 38 r 829 —— © 
3 9 G 82 ao io 2 = B 3 f° c: 0 Geme ete g" 2k SS s 
iS § ga Do not use if Lilly inner seal § £ a Os E g aes Do not use if Lilly inner seal § a 
= g 3 is missing or broken. 8 8 i= = a 3 a6 is missing or broken. S === 
a 3 a = ; a ae a 3 a == 
= z =  Wwwistrattera.com Lie, 3 Fi ie) 3 = a z 3 www -strattera.com Laz, : z so 
= oss 


Company. All rights reserved. Used 


A B 


Give: 


Frequency: 


tablet(s) 


with permission from UCB Pharma, Inc. 


Used 
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. Order: Lortab 2.5 mg p.o. q.3h, p.r.n., moderate pain (ordered according to dose of hydrocodone) 


PHARMACIST: Dispense in a tight, 
light-resistant container with a child 
resistant closure. 
Store at controlled room temperature, 
15°-30°C (59°-86"F) 
Lot No. 
Exp. Date 
Manufactured for 
UCB Pharma, Inc 
Smyrna, GA 30080 
by Mallinckrodt Inc. 
Hobart, NY 13788 


NDC 50474-902-01 


| LORTAB? 5/500 - 


100 TABLETS 


HYDROCODONE BITARTRATE 
AND ACETAMINOPHEN 


TABLETS, USP 
5 mg/500 mg 
Each scored, white with blue specks tablet 
contains: 
Hydrocodone Bitartrate 5 mg 
Acetaminophen 500 mg 
R only 


USUAL DOSAGE: See package insert 
for complete dosage recommendations. 


Jun 


3 50474-902-01 1 


Rav. 6/01 
P/N 1003723 


. Order: amoxicillin 


. Order: levothyroxine 0.3 mg p.o. q.AM 
(ve) NDC 0048-1090-05 See full prescribing 
Give: tablet(s) === ,, _NSN66505-01-153-3338 _Information for dosage 
—————— ° Code 3P1095 and administration. 
Frequenc We g —_ <>, @ _ Dispense in a tight, 
= es is SYNTHROID jight-resistant 
() foramen} | P container as described 
8 ———— © (Levothyroxine Sodium nice. 
re ——— Tablets, USP) 
a ae Sy Store at 25°C (777); 
< —————! 150 meg (0.15 mg) excursions permitted to 
iS s 15°-30°C (59°-867F). (See 
= 4000 TABLETS USP Controlled Room 
5 Temperature]. 
= Knoll Pharmaceutical 
5 Rx only Company 
‘ Mount Olive, NJ 07828 
QO « 
3 BASF Phama KNOW 7890-03 
= 


and clavulanate potassium 100 mg p.o. q.6h (ordered according to dose of 


amoxicilin) 
Give: mL Frequency: 
afdsess A52G 2225482 NDC0093-2277-73 
Bo 252, Yao se So Ss sor = 
be 6 UD Ss = = as 
5 29832 2552233825523 AMOXICILLIN AND 
S20 -,e9 5% 3B c= S25 2 
= ges ee ca 
~opeg22 22198522222 CLAVULANATE 
<< > 33 Ors *o2 oo 
2 Bie See ete a ee ee POTASSIUM 
,  — 8 eoRk = 8 aa ae Sea 3 S . USP 
a ReB = 23288.28 8 for Oral Suspension 
=| —— io) = @ wf Se SH 2a) & eo 
3|——— © « 2 2° e288 €32 2 200 mg/28.5 mg pero mL 
2) S) me >» So Gh ase fe oe EE 
= ———— el Ss 2 cS Be see @ 
2 a %3 g = aie s ae 2 * When reconstituted, each 5 mL contains: 
| aD S 2 2242 26a 2 amoxicillin, as the trihydrate 200 mg 
g ——€ ~ ~ 9° > ae S56 =s=@pn 3 clavulanic acid, as clavulanate potassium 28.5 mg 
name ores Sa => 2 
2 = 2288 50 S Usual Dosage: Administer every 12 hours. 
a ae al GR Sa ¢e 252 8 See package insert for full prescribing 
2 a fant Sa ee 1 information 
.| | ~ me pe Oe eis! a= 
S £8 gaags*s= Bony 
S S 2s 
% S = # S en 2° 304.4 
= ° = = Sie re ae ae: 
5 - = = = #8228 3 100ml (when reconstituted) 
a ® SS oS Seas 
= 3 oe © “sf 225 2 
eS 8 a me ais 
o 
w 
=) 


~ co S 


© > S 
WUT RN A) 
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' Pretest and Mathematics Review 


Section 1 


7. Order: promethazine 12.5 mg IV q.4h p.r.n., nausea 
Give: mL (Use label A.) 


Frequency: 


= = SS = 
NQtTNH ON QOD SE 


Used with permission from Teva Pharmaceuticals USA. 


NOC 0703-2201-01 


Promethazine Promethazine 
Hydrochloride Hydrochloride 
Injection, USP Injection, USP 

25 mg/mL 50 mg/mL 


FOR DEEP IM OR IV USE 
1 mL Single Dese Vial 
PROTECT FROM LIGHT 
sicor™ 

SICOR Pharmaceutivals, Inc., 
Irvine, C4, 99558 


ihr art 


(04})03007052191017 


FOR DEEP IM USE ONLY 
1 mi Single Dose Vial 
PROTECT FROM LIGHT 
sicor™ 

SICOR Pharmanewth:a2y inc 
Irvine, CA. 9251 


Dal Lm) 


(01)03007032201013 


Used with permission from Teva Pharmaceuticals USA. 


001508 001515 
© Cengage Learning 2013 | es 
A B 
8. Order: promethazine 40 mg IM stat 
Give: mL (Use label B.) 
Frequency: 
pee ft | 
© Cengage Learning 2013 
9. Order: morphine sulfate 4 mg slow IV push q.4h p.r.n., severe pain NOG 10019-178-68 
Give: mL Frequency: 
(i 
= | 10 mg/mL 
5 (1/8 gr per mL) 
o |, FOR SC, IM OR SLOW IV USE 
Sy [] E 1 mL DOSETTE® Ampul 
———_ =| NOtTMH ON OD —E | = | PROTECT FROM LIGHT 
| © | ieee oe aecemenaeees 
U o Baxter Healthcare Corporation 
© Cengage Learning 2013 s 400-831-01 
$ 3] Lot: 
$2) Exp. 


ati 


r 


seedy 


ae 
ae iret 
dey |__| 
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10. Order: butorphanol 3 mg IM stat 
Give: mL 


BUTORPHANOL 


TARTRATE INJECTION, USP 


SINGLE DOSE VIAL 
FOR IM OR IV USE 


Rx ONLY 


Frequency: 


Used with permission from 
dford Laboratories 


= 
ire 
aE 
co 
ME 
S 
D 
se) 
to 
To) 
oO 
a 
ae 


( 


Be 


15° to 30°C (59° to 86°F). 


Store at room temperature, 
Manufactured for: 


USUAL DOSAGE: See 


package insert. 


Bedford Laboratories™ 
Bedford, OH 44146 


BTP-VB05 


eee Essential Skills Evaluation: Pretest 7 
=| 7 ii 
© Cengage Learning 2013 
U i ae aan ae 2 
= mn - © N (an) 
HT ft | __——} 
© Cengage Learning 2013 
11. Order: kanamycin 350 mg IV PB q.8h eounnae rd agess : 
: ss B°ESs Drentiet es: 
Give: mL -| Kantrex® if ici. 
aa 
8 =| Us Be eee 
Frequency, — 5 c| Forl.M, or iv, Use alé3 Pert aernn 
EQUIVALENT T0 ae Bea's = 
5} | Fe FBS Eee — 
Bo BOO ms kanamycin per2 m. f® siee8 = . 
ag ae FA 
= CAUTION: Federal law prohibits coh&8sae ea ¢ 3 
34 dispensing without prescription. WVHD S't !a800 AlIVa WNHIXW 8 6 
Sa 
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12. Order: gentamicin 35 mg IM stat 


Dow pe tt 
3 2] Nnpc63323-010-02 102 4 © i 
B of — 

: aay 26) GENTAMICIN 6 DD —n7 
a & > 8 | INWECTION, USP g§ © pat 
FE =< 8 5 equivalent to 40 mg/mL Gentamicin 3 oO oe 

requency: ae ae == 
- >: Tai i BE =p" 
2 = ©] ForlMoriV Use. 5S oO. ——N 
S |; | Must be diluted for IV use. £§ 2s sy 
Es2 : Ceased 
58 2 ML Multiple Dose Vial 0 5 Ee fesenam C 
— aa] Sterile Rx only rae) =f = 
=e 

tas 

BS 9 SAMPLE. NOT FOR HUMAN USE. 
pay (aVy 9140} 


aed 
se] 
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8 Section 1 “©. Pretest and Mathematics Review 


13. Order: glycopyrrolate 200 mcg IV stat 
Give: mL 


Frequency: 


NQ tM ON 2H 


es courtesy of Baxter Healthcare Corporation. All 


rights reserved. 


© Cengage Learning 2013 


Imag 


3mi 


SGC PGROeRee 


| 
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NOC 10019- O16: “81 


0.2 mnie 
FOR IM OR IV USE 
Tmt 

Single Dose Vial 


Baxter Healtneare Com. 


on 400-938-01 


14. Order: digoxin 0.125 mg IV g.Am 


NDC 0641-1410-35 


Give 7a ee ee Le = ‘ 
Digoxin 

Frequency: Injection, USP 
500 mcg/2 mL 


Store at 20°-25°C (68°-77'F). 


Baxter Healthcare Corporation 
Deerfield, IL 60015 USA 


TT a 
eee 


Image courtesy of Baxter Healthcare Corporation. All 


rights reserved 


LOT/EXP 


010 


(30) 


1 


40 packs each containing 
25 x 2 mL DOSETTE Ampuls 


Tih 


475-523-00 


= —_— — — Yael = 
ANN tM ON DD LE 
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15. Order: doxycycline BO mg IV PB q.l2h 


DOXYCYCLINE aes eee fer pubis 
FOR INJECTION USP — must DILUTE RECONSTITUTED SOLUTION. 


jemaraerin, sare CE eG RE RHER, Han 10 mL (when mixed) contains doxycycline 
yclate equivalent to 100 mg doxycycline 
FOR IV INFUSION ONLY (40 mg/mL) and 480 mg ascorbic acid. 
i Store lyophilized product at or below 25°C 
Equivalent to 77°F). Protect from light. Retain in carton 


until time of use 
100 mg Patient SS 


Give: mL 


Frequency: 


permission from Bedford 


ILM 


= iS) Doxycycline Date Time = 

= 0 Bed rie ed for 

so Ee) edford Laboratories™ 

BR Rx ONLY Bedford, OH 44146 DCY-Vvo2 
j 


aa 
CCIE SOs Ont OO) 


eles 
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16. Order: azithromycin 0.4 g IV PB q.12h 


Give: mL Frequency: 


1 


NDC 63323-398-10 309810 


AZITHROMYCIN 
FOR INJECTION 
equivalent to 


*After reconstitution each mL contains: 


402159C 


of azithromycin 


For IV infusion only 
500 mg/vial 


Rx only 


ITO 
3 63323-398-10 


100 mg of azithromycin, 76.9 mg of citric acid, 


and sodium hydroxide for pH adjustment 


Dosage and Use: See insert. 
recommendations, refer to package insert. 


Store the lyophilized cake at 20° to 25°C 


APP Pharmaceuticals, LLC 


Vial stoppers do not contain natural rubber 
Schaumburg, IL 60173 


(68° to 77°F) [see USP Controlled Room 
latex. 


azithromycin monohydrate equivalent to 
Constitute to 100 mg/mL* with 4.8 mL of 
Sterile Water for Injection. 

Must be further diluted before use. 
For appropriate diluents and storage 
Temperature}. 


Sterile 
WM LOT/EXP 


SAMPLE. 


= 
Oo 
4 
1 
2) 
=) 
<= 
Cc 
= 
> 
= 
c 


E; 


Used with permission from APP Pharmaceuticals LLC, 
whose products are only available in the United States 


© Cengage Learning 2013 
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= 
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17. Order: phenytoin 50 mg IV push q.8h (administer at the rate recommended on the label) 
Give: mL at mL/min, which equals ml per 15 sec 


Frequency: 


a Dosage—See N 0071-4475-45 8 

o _ 

& j @ fe 

z package insert. STERI-VIAL® >§ § ¥ 

=| B only Dilanting <.e35 8 

pe Phenytoin Sodium ose ¢£ 
Manufactured by: ( ABS del O92 

2 Parkedale Pharmaceuticals, Inc. Injection, USP) Sil o 5 0 

= | Rochester, Mi 48307 ready/mixed @Ec - pale 

8} for » 5 my, ° a 

=| PARKE-DAVIS 20mgind5mL es2g 

=| Div of Warner-Lambert Co 20 2 

| Morris Plains, NJ 07950 USA 5 mL ABE 6 

2 | ne otiee 


Ea, = —o=— -— | 
— | NE OS On OR Oe Ou te | | 
i uu null I = — ll 
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[] 
——f 
| 
l 
© Cengage Learning 2013 
18. Order: ranitidine 35 mg in 100 mL D,W IV PB over 20 minutes q.6h 
Add: mL to the IV PB bag, and set the drip rate on the tubing to gtt/min 
Frequency: 
5 RANITIDINE "2° 55990-516-10 2 mt STERILE wal == 
fa INJECTION, USP na eas ranitidine 25mg == 
= ‘ (as the hydrochloride) with phenol a 
S24 5 mg as preservative. _ 
2 5 5 | GL ac omy = 
3 iS S 25 mg/mL* Mfg for: Bedford Laboratories™ —_— 
oD S% Bedford, OH 44146 =RNPVO2 —~—— 
eo << tea ——— 
ft Ee a deel 
i (aa i ea ete eer EL 
© Cengage Learning 2013 
5 a ial eal bee 
2 No, 4967 
ar T] VENOSET® Piggyback 
ome at . 
s3¢ Primary |.V. Set, Vented, 80 Inch 
=< 
Bes {{{LASBATTLABORATORIES, NORTH CHICAGO, 60064, USA SUES 
“OOo 
= YE i] 
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19. Order: Novolin N NPH U-100 insulin 46 units ¢ Novolin R regular U-100 insulin 22 units subcut 
daily a breakfast 


You will give units total. Frequency: 


a registered 


trademark of Novo Nordisk Inc 


Ss 


| 


re) 
ic 
ae 
7) 
QP 
S 
rox 
i) 
6 


ed with permission. 


* To mix, shake carefully 
* Keep in a cold place 


* Avoid freezing 
* Keep in a cold place 


¢ Avoid freezing 


Novo Nordisk Inc. 


Novo Nordisk® 

* Important: see insert 
Novo Nordisk* 

¢ Important: see insert 
Princeton, NJ 08540 
1-800-727-6500 

Manufactured by 

DK-2880 Bagsvaerd 


Novo Nordisk A/S 
Denmark 


© Cengage Learning 2013 


USE U-100 ONLY 


—L— 
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Refer to the following information to answer questions 20 through 24. 


One of your assigned patients, Mrs. Betty Smedley, ID# 532729, with a history of osteoarthritis, is 
postop following a total hip replacement. She received a bolus of morphine sulfate by the epidural route 
in the recovery room at 1000 hours and has medication orders for breakthrough pain and other comfort 
measures. Refer to the medication administration record (MAR) on page 12 to answer the questions 
regarding administration of medication to Mrs. Smedley. 


20. Mrs. Smedley had 60 mg of ketorolac at 1500 hours. At 2130 hours, she is complaining of 
severe pain again. How much ketorolac in the prefilled syringe will you give her now? Give 
mL. 


21. Mrs. Smedley is complaining of itching. What p.r.n. medication would you select, and how much 
will you administer? Select and give mL. Draw an arrow on the 
appropriate syringe to indicate how much you will give. 


© Cengage Learning 2013 
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wy 
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engage Learning 201 


ae 


UNI 


09/15/xx MEDICATION ADMINISTRATION RECORD PAGE: 1 
0826 REPT: PHR20B 
CHECKED BY: ~ 
DIAGNOSIS: 71590 DIET: Regular 
2ND 241 ALLERGIES: NKA 
217A 532729 ADMIT: 09/15/xx 
Smedley, Betty NOTES: WT: 154 Ib 
DX: OSTEOARTHRITIS-UNSPEC 
ADMINISTRATION PERIOD: 0730 09/15/xx TO 0729 09/16/xx 
ORDER # DRUG NAME, STRENGTH, DOSAGE FORM START STOP TIME PERIOD | TIME PERIOD | TIME PERIOD 
DOSE RATE ROUTE SCHEDULE 0730 TO 1529 1530 TO 2329 2330 TO 0729 
NURSE: 
* © © PRNsFOLLOW « « « * + © PRNsFOLLOW « « + 
264077 TYLENOL 325 MG TABLET 0930 
PRN 650 MG ORAL Q4H/PRN 
FOR TEMP GREATER THAN 101 F 09/15/xx 
2110 
OP 
264147 KETOROLAC 60 MG 2mL SYRINGE 0930 
PRN 60 MG IM PRN 
GIVE 60 MG FOR BREAKTHROUGH PAIN X1 DOSE 09/15/xx 
THEN 30 MG Q6H/PRN 1500 
MS 
— 4 { 
264148 KETOROLAC 60MG 2mL SYRINGE 0930 
PRN 30 MG IM Q6H/PRN 
GIVE 6 HOURS AFTER 60 MG DOSE FOR BREAK- 09/15/xx 
THROUGH PAIN. 
264151 INAPSINE 2.5 MG/ML AMPULE 0930 
PRN SEE NOTE IV Q6H/PRN 
SAME AS DROPERIDOL; DOSE |S 0.625 MG TO 09/15/xx 
1.25 MG (0.5-1.0 ML) FOR NAUSEA 
264152 BENADRYL 50 MG/ML =AMPULE 0930 
PRN 35 MG IV Q4H/PRN 
FOR ITCHING 09/15/xx 
264153 NARCAN 0.4 MG/ML AMPULE 0930 
PRN 0.4MG IV PRN 
FOR RR LESS THAN 8 AND IF PT. IS UNAROUSABLE 09/15/xx 
INITIALS| SIGNATURE INITIALS} SIGNATURE | NOTES 
GP. G. Pickar, R.N. 
MS | M. Smith, RN. | | 
217A Betty Smedley AGE: 73 SEX 


ID# 532729 


PHYSICIAN: J. Physician, MD 


peewee Essential Skills Evaluation: Pretest 
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22. At 2400, Mrs. Smedley’s respiratory rate (RR) is 7, and she is difficult to arouse. What medication 


is indicated? Give mL. Draw an arrow on the syringe to 


indicate how much of this medication you will give. 


U _ Bye =S ia con - 
= N Ss wow © A 
wi YeeeseeeeeeeeenQeueeeeees eee 


\ | 
\ | 
ES 
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23. Mrs. Smedley had her last dose of Tylenol at 2110 hours. It is now 0215 hours, and her 
temperature is 39°C. Is Tylenol indicated? 


Explain: 


24. How many tablets of Tylenol should she receive for each dose? tablet(s) 


Refer to the following information to answer questions 25 through 29. 


Another of your assigned patients, Mr. John Beck, ID# 768342, with a history of insulin-dependent 
diabetes, is admitted to the medical unit with asthma. Refer to the medication administration record 
(MAR) on page 15 and all labels provided to answer the questions regarding administration of 


medication to Mr. Beck. 


25. Theophylline is supplied in a solution strength of 80 mg per 15 mL. How much theophylline will 


you add to prepare the 50 mL piggyback bag? mL 


Set the drip rate on the manually regulated IV tubing at gtt/min. 


rc No. 8083 
PRIMARY 1.v. SET 60 


Nonvented, 100 Inch pote 


BACKCHECK VALVE AND 3 Y-INJECTION SITES. 
Piggyback MICRODRIP® with OPTION-LOK™ 


Used with permission from Abbott Laboratories 


26. An infusion pump, calibrated in whole mL/h, becomes available, and you decide to use it 


for Mr. Beck’s IV. To administer the theophylline by infusion pump, set the pump at 
_ mL/h. 
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27. Reconstitute the Solu-Medrol with mL diluent, and give mL. 


Store at controlled room NDC 0009-0758-01 
temperature 20° to 25°C 
(68° to 77°F) [see USP]. 
Protect from light. 
Reconstitute with 8 mL 
Bacteriostatic Water for 
Injection with Benzyl Alcohol. 


Store solution at controlled 


1 Vial 
4-125 mg Doses_ Rx only 


Solu-Medrol® 


methylprednisolone 


1 


| 


room temperature 20° to 25°C sodium succinate = 
(68° to 77°F) and use within for injection, USP Eo SRE OVER ia 
48 hours after mixing. Protect 00 
A For intramuscular or Es re 
| 
eben es ‘hi intravenous use 9 oO 
See accompanying prescribing o 1 
information. Ov 
*Each 8 mL (when mixed with nn 
8 mL of diluent) contains S 
methylprednisolone sodium PICT 
succinate equivalent to =r 


jax methylprednisolone, 500 mg. Recommended Diluent 
jm Also contains monobasic Contains Benzyl Alcohol 
ja SOdium phosphate anhydrous, as a Preservative 


6.4 mg; dibasic sodium This Package Does Not 
phosphate dried, 69.6 mg. ( Contain Diluent) 


When necessary, pH was 
adjusted with sodium 


hydroxide. Distributed by { 631 
Bead ; PhanactareeUpjohal 
Lyophilized in container. Ce Bear ace auT AGI ACSaTTESe MAES NL Ca UT 


Used with permission from Pfizer Inc. 


28. Mealtimes are 8 AM, | PM, and 6 pM. Using international time, give tablet(s) of 
Carafate per dose each day at d ,and __—_ hours. 
ve) 
NDC 0088-1712-53 F ONLY meh 
Each CARAFATE® Tablet contains 1g sucralfate. See 
C f t © Dosage and Administration: See package insert for oe 
A ara a e dosage information. \enommess 1 
- WARNING: Keep out of reach of children. — 
2 Tablets Pharmacist: Dispense in light-resistanLihl—i —_=_ — fad 
= container with child-resistant closure. = —— ff 
e Important: This package is not — — —- 
fe sucralfate child-resistant. See es | 
s Store at controlled room tem- = oe ee 
ee 1 sram pecan 59-86°F(15-30°O) —_—_— > oe 
o 2 ventis Pharmaceuticals Inc. haneanerey oO 
53 120 Tablets 1 ge Od = 
=o zs , Mm 
: E ¥ Aventis www.aventispharma-us.com i 
BE 8 50059224 
29. At 0730, Mr. Beck’s blood sugar is 360. You will give him units of insulin by the 


route. Draw an arrow on the appropriate syringe to indicate the correct dosage. 


¢ Keep in a cold place 
¢ Avoid freezing 


Novo Nordisk Inc. 


Novo Nordisk® 

¢ Important: see insert 
Princeton, NJ 08540 
1-800-727-6500 

DK-2880 Bagsvaerd 


Novo Nordisk A/S 
Denmark 


Manufactured by 


» Novolin is a registered trade- 


Copyright Novo Nordisk Inc 
Reprinted with permission 
mark of Novo Nordisk 


USE U-100 ONLY 
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Section 1 eee Pretest and Mathematics Review 


Refer to the following information to answer questions 30 through 32. 


You are working in the health department pediatric clinic. Your first patient, Jimmy Bryan, a 22 |b child, 
is brought to the clinic by his mother and diagnosed with otitis media, an ear infection. Answer the 
following questions to determine the safe dosage, and administer the correct dose amount. 


30. The nurse practitioner orders amoxicillin 100 mg p.o. q.8h for Jimmy. To reconstitute the 


318 


a2) 


amoxicillin, add mL water. 
gesseSS 49825 82228323  NDC0093-4150-80 
ao @ Soe 75788 3a GOT 2 x 
cS SS = 3 S55 S228amGa5 
* S=S20n5e FBS 2S Bees wus = 
ae Sid S =o) 2S) sack®e oes 
S @BSa 28 3 = Xn, 5sQORDB2 
pe Uy ap SS eee S26 35 ae 
8 & -2zZz0 FaBzEGs S62e3827°¢9 . 
85° 358 F558 2352292222 for Oral Suspension USP 
< = S ORB Me zFee BaeflzA“azBo 
G = am 2 0e: 32 C$ PY Sy) rey Gol Th ee ‘ 
2 oo mh S&S BS: sea mS2e27r0 Ss equivalent to 
2 = Sem SE elses 355 
8 ——> B a8: 8 gaggeee%2e 125mg pers mL 
a > os a oF : : 
= ——— 2 GE: S35 2ag2regs=s amoxicillin when reconstituted according to directions. 
= | O os Rane SS Ses Mes 
® qm c=: Sus 8 OA @ FI Sys = 
S as) SS ea ONS con) net ene 
£ ——— ! eo ae s 3 3 a rad 3 a = et Usual Dosage: Adults — 250 mg - 500 mg every eight 
© a Samy SE OSes Se 7 as hours, depending on type and severity of infection. 
& ——S SS ‘one = = ee =u : 
oe _—_———— ee Sohail: ‘S 3 Peek =I Es Children — 20 mg - 40 ma/kg/day in divided doses every 
fenesor omer = <s55 8 
$ == is z 5 2 S580 = eight hours, depending on type and severity of infection 
= TC = a @- S&S 0 | 
E ————e a g¢ 8 Bead FE only 
2 (>) o oS 2 Po 
= aaa 2 = s 2a08 
= = = ge g z See accompanying literature 
(Se, a 
a Se 2 5 See. WARNING: NOT FOR INJECTION 
2 2 = a 2558 u oo 
5 q 2 oa 150 mL (when mixed) 
= ao 
= 
To} oO 
= 


Is Jimmy’s amoxicillin order safe and reasonable? 


Explain: 


The nurse practitioner asks you to give Jimmy | dose of the amoxicillin’stat. You will give 


Jimmy mL. 


So 


if WAP ULI AWLP 
Ae 1 Lae 
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Refer to the following information to answer questions 33 and 34. 


Your next patient, Marcus Williams, is a 4-year-old, 40 lb preschooler being treated for an upper 
respiratory infection. The nurse practitioner prescribes amoxicillin clavulanate 240 mg p.o. q.6h based 
on the amoxicillin dose of the combination medication. 


33. According to a drug reference, the recommended dosage of amoxicillin is 40 mg/kg/day in divided 


doses q.8h. Will the ordered dosage provide the recommended dosage for Marcus? 


Explain: 


34. 


eee Essential Skills Evaluation: Pretest 7. 


If the order is the correct recommended dosage, how much would you administer for 1 dose? 


Give: mL 


If it is not the recommended dose, what would you do next? 


NDC 0093-2279-73 
AMOXICILLIN AND 


p002/r 8 A8Y 


20 ‘A8y OV29-V 185699 
Ag paunjoeynueyy 


payiwi] Wwieydoroy 
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information 


Ix only 


100 mL (when reconstituted) — 


Se@erF BF ss 
«8382s 3s 
Qse3a5 22 55 
Ss an8 2252 
PL ee CLAVULANATE 
Wa = 7 w a [) G 
a a5 85 942 3 POTASSIUM 
> S a a S 4 
ee: Seess ag 28 for Oral Suspension, USP 
Ne) cS oO 2 se 88 
wo © g@ 335332 400 mg/57 mg per 5 mL’ 
SS = 4 = > 2 m When reconstituted, each 5 mL contains: 
x 2a 2 ses Amoxicillin, as the trihydrate , 400 mg 
eo) = © 2 Clavulanic Acid, as clayulanate potassium 57 mg 
! S a € Usual Dosage: Administer every 12 hours 
nf 2 eS Ss See package insert for full prescribing 
n=] = 
a S 
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Used with permission from Teva Pharmaceuticals USA. 
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Refer to the following information to answer questions 35 through 37. 


Your third patient seen at the pediatric clinic is Alexandra Martin, a 6-year-old, 62 lb school-age child 
with a fever of 39.6°C. The nurse practitioner orders acetaminophen 300 mg p.o. stat. For hyperther- 
mia in children, the recommended dosage of acetaminophen is 10 to 15 mg/kg p.o. q.4h, not to exceed 
5 doses per day. 


Spay 


36. 


EW le 


Alexandra’s mother is not familiar with Celsius measurements and asks what the temperature is in 


Fahrenheit. What will you tell her? oF 
What is the safe single dosage range of acetaminophen for Alexandra? mg/dose to 
mg/dose 


Acetaminophen is available in the clinic supply as a suspension of 80 mg per 2.5 mL. How many 
mL will you administer for this dose? mL 


Refer to the following information to answer questions 38 through 40. 


Your patient, Jill Jones, a 16-year-old, 110 lb adolescent, is admitted to the medical unit. She has a 
history of a duodenal ulcer, and her current problem is abdominal pain. Answer the following questions 
regarding a safe ordered dose of IV medication, infusion rate, and intake and output. 


38. 


The physician orders cimetidine 250 mg q.6h. According to a drug reference, the recommended 
dosage range of cimetidine is 20 to 30 mg/kg/day in 4 divided doses. What is the recommended 
single dosage range for Jill? mg/dose to meg/dose. Will the order 
provide the recommended dosage? 
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39. The pharmacy has supplied a vial of cimetidine 300 mg per 2 mL and a D,W 50 mL IV PB bag, 


with instructions to infuse over 20 min. Add mL of cimetidine to the IV PB bag, 
and set the manual drip rate at gtt/min. 
2C5419s 


Baxter-Travenol 10 


Vented Basic Set 
10 drops/mL 


Used with permission from 
Baxter Healthcare Corporation. 


All rights reserved. 


40. Jill is on strict intake and output measurements. Calculate the 8-hour total fluid intake for 
documentation in the metric system. 


Time Oral Intake IV Intake 
O800 Gelatin 4 fl oz Water 3 fl oz 50 mL 
1000 Water 3 fl oz 
1300 Apple juice 16 fl oz 
50 mL 
What is her total fluid intake for the 8-hour shift? mL 


41. The following day the physician orders washed, packed red blood cells 2 units (600 mL) IV to 
infuse in 4 hours. The manually regulated IV tubing has a drop factor of 10 gtt/mL. You will set 
the IV drip rate to gtt/min. 


Refer to the following information to answer questions 42 through 49. 


Mr. Ralph Callahan, a 52 year old, has just returned to the surgical unit, following abdominal surgery, 
with a patient-controlled analgesic (PCA) pump started at 1430. The medication cartridge in the pump 
contains morphine sulfate 50 mg per 50 mL, set for patient administration at 1 mg q.10 min p.r.n. 


42. Mr. Callahan may self-administer mL every 10 minutes. 


43. If he attempts and receives 5 doses this hour, he would receive mg per 
mL of morphine. 


44. Based on the amount of morphine in the syringe in the PCA pump, how many total doses can 
Mr. Callahan receive? dose(s) 


45. If he receives 5 doses every hour, at what time would he finish receiving his morphine dosage? 
hours or in traditional AM/PM time. 


46. 


47. 
48. 
49. 


eee Essential Skills Evaluation: Pretest 19 


Postop orders for Mr. Callahan include ceftriaxone 0.5 g IV q.6h. 


NDC 0703-0335-01  Reonty Each vial contains: ceftriaxone sodium Storage Prior to Reconstitution: 
C eftria xone powder equivalent to 1 gram ceftriaxone. Store powder at 20° to 25°C 
For |.M. Administration : Reconstitute with Sy to 77°F) [See USP 


=| for Injection, USP 21 mi 1% Lidocaine Hydrochloride Buea Cee ee 
a wy Injection (USP) or Sterile Water for Injection storage After =n 
ka (USP). Each 1 mL of solution contains Reconstitution: See == 
E 1 gram approximately 350 mg equivalent of Package Insert r= 
te ceftriaxone fe = 
S gt Md for: Teva Parenteral Med = 
3 For I.V. Administration : See Package Insert Irvine, CAM6IB oe <= 
E For |.M. or I.V. Use Usual Dosage: See Package Insert | == 
=| Single Use Vial Iss, 9/2007 Q 

a 3901701450907 


The supplied medication needs to be reconstituted prior to use. Administration instructions include: 


Intravenous Administration 


Ceftriaxone for injection, USP should be administered intravenously by infusion over a period of 30 minutes. Concentrations between 10 mg/mL 
and 40 mg/mL are recommended; however, lower concentrations may be used if desired. Reconstitute vials with an appropriate IV diluent (see 
COMPATIBILITY AND STABILITY). 


After reconstitution, each 1 mL of solution contains approximately 100 mg equivalent of ceftriaxone. Withdraw entire contents and dilute to the 
desired concentration with the appropriate IV diluent. 


3 Vial Dosage Size Amount of Diluent to be Added 
i 250 mg 2.4 mb 

7 500 mg 48 mL 

z lg 9.6 mL 

5 Die 19.2 mL 


Pharmaceuticals USA 


The total volume of the ceftriaxone after reconstitution is male 
The resulting dosage strength of ceftriaxone is mg per mL. 
Give mL of ceftriaxone. 


You reconstituted the drug at 1500 on 1/30/xx. The package insert for ceftriaxone states: 
“Reconstituted solution is stable at room temperature for 24 hours and refrigerated for 3 days.” 
Prepare a reconstitution label for the ceftriaxone. 
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50. Describe the clinical reasoning you would use to prevent this medication error. 


Possible Scenario 
Order: dexamethasone 4 mg IV q.Gh 


Day | Supply: dexamethasone 4 mg/mL 
Student nurse prepared and administered | mL. 
Day 2 Supply: dexamethasone 10 mg/mL 
Student nurse prepared | mL. 


Potential Outcome 

On Day 2, the student’s instructor asked the student to recheck the order, think about the action, 
check the calculation, and provide the rationale for the amount prepared. The student was alarmed 
at the possibility of administering two-and-a-half times the prescribed dosage. The student insisted 
that the pharmacy should consistently supply the same unit dosage. The instructor advised the 
student of the possibility that different pharmacy technicians could be involved or possibly the 
original supply dosage was not available. 


Prevention 


After completing these problems, see pages 581-587 to check your answers. Give yourself 2 points 
for each correct answer. 


Perfect score = 100 My score = 


Minimum mastery score = 90 (45 correct) 


Essential Skills Evaluation: 
Pretest Answer Sheet 


1. Give: tablet(s) Frequency: 

2. Give: tablet(s) Frequency: 

a. Choose: mg capsules Give: capsule(s) Frequency: 
4. Give tablet(s) Frequency: 

2. Give: tablet(s) Frequency: 

6. Give: mL Frequency: 


r= 


nifiy aD wy 
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7, Give: mL Frequency: 


NOQTM ON © KE 
1 foul 
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8. Give: mL Frequency: 
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0. Give: mle Frequency: 


dantnonaa 
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aN Sal - & N 
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LOR Give: mL Frequency: 


ee 


ANQtTHON OQ KE 
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[1 Give: mL Frequency: 


anwmenaagt | 
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ee Essential Skills Evaluation: Pretest Answer Sheet 


12 Give: mL Frequency: 


© Cengage Learning 2013 


aU = aye es a 
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13) Give: mL Frequency: 


SS eee eal saa Cee 


© Cengage Learning 2013 


' a ee 
= = oo N ise) 
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14. Give: mL Frequency: 
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I5. Give: mL Frequency: 


om 


AQ tH ON | 
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16. Give: mL Frequency: 


J 


RS x = 
ba N ise) 
ul 


ul Ht 


rare 
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17. Give: mL at mL/min, which equals mils peralaisec 


Frequency: 


—— ————— 
—— = |W en ee 
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18. Add: mL to the IV PB bag, and set the drip rate on the tubing to gtt/min 


Frequency: 


ky a = x ian = 
=~ mo - © N (ap) 
, Meg ines Ree ee) ed Gad ee 
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19. You will give units total. Frequency: 
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USE U-100 ONLY [= 
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20. Give: mL 


21, select and give mL 


J 
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22. Medication: 


Give ee mL 


Oe © AN oO 
Pepe topped 
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23, Yes or No: 


Explain: 
tablet(s) 
mL; gtt/min 
mL/h 
mL diluent; give mL 
tablet(s); : , and hours 
units; route 


© Cengage Learning 2013 


USE U-100 ONLY = 
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30. mL 

a1, Wesjor No: Explain: 
a2) mL 

33. Yes or No: Explain: 
34. mL Next Action: 


"es Essential Skills Evaluation: Pretest Answer Sheet 27 


3: oH 

oO: mg/dose to meg/dose 
Se mL 

200 mm e/doseito meg/dose; Yes or No: 
a0 mL; gtt/min 

40. mL 

4]. gtt/min 

42. mL 

43. mg; mL 

44. dose(s) 

45. hours; (AM/PM) 

46. mL 

47. mg per mL 

48. me 

49, 


50. Prevention: 


After completing these problems, see pages 581-587 to check your answers. Give yourself 


2 points for each correct answer. 
Perfect score = 100 My score = 


Minimum mastery score = 90 (45 correct) 


28 
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MATHEMATICS DIAGNOSTIC EVALUATION 


As a prerequisite objective, Dosage Calculations takes into account that you can add, subtract, multiply, 
and divide whole numbers. You should have a working knowledge of fractions, decimals, ratios, 
percents, and basic problem solving as well. This text reviews these important mathematical operations, 
which support all dosage calculations in health care. 

Set aside 15 hours in a quiet place to complete the 50 items in the following diagnostic evaluation. 
You will need ectch paper and a pencil to work the problems. 

Use your results to determine your computational strengths and weaknesses to guide your review. A 
minimum score of 86 is recommended as an indicator of readiness for dosage calculations. If you 
achieve that score, you may proceed to Chapter 3. However, note any problems that you answered 
incorrectly, and use the related review materials in Chapters | and 2 to refresh your skills. 

This mathematics diagnostic evaluation and the review that follows are provided to enhance your 
confidence and proficiency in arithmetic skills, thereby helping you to avoid careless mistakes when you 
perform dosage calculations. 

Good luck! 


Directions 


1. Carry answers to three decimal places and round to two places. 
(Examples: 5.175 = 5.18; 5.174 = 5.17) 


2. Express fractions in lowest terms. 


3 
(Example: a = 5) 


Mathematics Diagnostic Evaluation 
PS 7 0.63 


2. Express the value of 0.7 + 0.035 + 20.006 rounded to two decimal places. 
339 Ded 06232 ee Talet30. 99 = 

4. $19.69 + $304.03 = 

5. 93:2 = 4709 = 

OL AO OY 

7. Express the value of 17.156 — 0.25 rounded to two decimal places. 
8. 509 X 38.3 = 

9. $4.12 X 42 = 

10. 17:16 X 23.5 = 

912 27 = 

12. 2.5 + 0.001 = 

13. Express the value of | = : as a fraction reduced to lowest terms. 
14. Express ae as a decimal. 


15. Express 0.8 as a fraction. 


D) 
16. Express = as a percent. 


17. Express 0.004 as a percent. 


ee Mathematics Diagnostic Evaluation 


. Express 5% as a decimal. 


| se 
. Express 333% as a ratio in lowest terms. 


. Express 1:50 as a decimal. 


— Nl 
lw 


— 
DAln Gl 


Noll) 


. Express the value of a x 60 as a fraction. 


. Express the value of 45 x oe as a mixed number. 


| | | 


. Identify the fraction with the greatest value: =, =~, 7. 


150’ 200’ 100° 


27. Identify the decimal with the least value: 0.009, 0.19, 0.9. 


. Express the value of 


. 8% of 50 = 


6.4 


~ 0.02 


OHO ate Wi ey 


04044 


——— iS) 3 
12 43 * 0.25 as a decimal. 


: 5% of 1s = 
._ 09% of 24 = 


Find the value of X. Express your answer as a decimal. 


44. 


45. 


46. 


LEME OO 
1: 100 xX 250 = X 
300 - 
ies 
2.5 7: 
= <i = 
1,000,000 . 
- 350,000 ~ * = 12 
0.51 = 
17 <a eels ()) 
_X = (82.4 — 52)2 
we 
PO x 1.2=X 
300 


. Express 2:10 as a fraction in lowest terms. 
. Express 2% as a ratio in lowest terms. 


. If five equal medication containers contain a total of 25 tablets, how many 


tablets are in each container? 


A person is receiving 0.5 milligrams of a medication four times a day. 
What is the total amount of milligrams of medication given each day? 


If 1 kilogram equals 2.2 pounds, how many kilograms does a 
66-pound child weigh? 


If 1 kilogram equals 2.2 pounds, how many pounds are in 1.5 kilograms? 


29 


(Express your answer as a decimal.) 


30 
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: : ee 
47. If | centimeter equals ; inch, how many centimeters are in 2, inches? 


(Express your answer as a decimal.) 
48. If 2.5 centimeters equal 1 inch, how long in centimeters is a 3-inch wound? 


49. This diagnostic test has a total of 50 problems. If you incorrectly 
answer 5 problems, what percentage will you have answered correctly? 


50. For every 5 female student nurses in a nursing class, there is | male 
student nurse. What is the ratio of female to male student nurses? 


After completing these problems, see pages 587-588 to check your answers. Give yourself 2 points for 
each correct answer. 


Perfect score = 100 My score = 


Minimum readiness score = 86 (43 correct) 


se your online 
rie tice software 


Fractions and Decimals 


OBJECTIVES 


Upon mastery of Chapter 1, you will be able to perform basic mathematical computations essential for 
clinical calculations that involve fractions and decimals. Specifically, you will be able to: 


# Compare the values of fractions and decimals. 


= Convert between mixed numbers and improper fractions, and between reduced and equivalent 
forms of fractions. 


= Add, subtract, multiply, and divide fractions and decimals. 
® Round a decimal to a given place value. 
® Read and write out the values of decimal numbers. 


~ ealth care professionals need to understand fractions and decimals to be able to interpret and act on 
medical orders, read prescriptions, and understand patient records and information in health care 
literature. The most common system of measurement used in prescription, dosage calculation, and 
.. .4-s. administration of medications is the metric system. The metric system is international, and it is the 
most precise system of measurement. Metric measure is based on decimals. Occasionally, you will see 
fractions used in apothecary and household measures in dosage calculations. The method of solving dosage 
problems in this book relies on expressing relationships in fractional form. Therefore, proficiency with 
fractions and decimals will add to your success with a variety of medical applications. 


FRACTIONS 


A fraction indicates a portion of a whole number. There are two types of fractions: common fractions, 
such as 5 (usually referred to simply as fractions) and decimal fractions, such as 0.5 (usually referred to 


simply as decimals). 28 


32 
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: io di 
A fraction is an expression of division, with one number placed over another number ( 4 3° 5 iy, Abate 


bottom number, or denominator, indicates the total number of equal-sized parts into which the whole is 
divided. The top number, or numerator, indicates how many of those parts are considered. The fraction 
may also be read as the numerator divided by the denominator. 


EXAMPLE 


1 numerator 
4 denominator 


The whole is divided into four equal parts (denominator), 
and one part (numerator) is considered. 


© Cengage Learning 2013 


: = | part of 4 parts, or 7 of the whole. 


The fraction , may also be read as / divided by 4. 


MATH TIP 
The denominator begins with d and is down below the line in a fraction. 


Types of Fractions 


There are four types of fractions: proper, improper, mixed numbers, and complex. 


Proper Fractions 


Proper fractions are fractions in which the value of the numerator is less than the value of the denominator. 
The value of the proper fraction is less than 1. 


RULE 
Whenever the numerator is less than the denominator, the value of the fraction must be less than 1. 


EXAMPLE = 


5 & 
g IS less than | 


Improper Fractions 


Improper fractions are fractions in which the value of the numerator is greater than or equal to the value 
of the denominator. The value of the improper fraction is greater than or equal to 1. 


RULE 


Whenever the numerator is greater than the denominator, the value of the fraction must be greater 
than 1. 
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EXAMPLE s 


oe 
5 1S greater than | 


RULE 


Whenever the numerator and denominator are equal, the value of the improper fraction is always 
equal to 1; a nonzero number divided by itself is equal to 1. 


EXAMPLE #8 


n|n 
I 
—_— 


Mixed Numbers 


When a whole number and a proper fraction are combined, the result is referred to as a mixed number. 
The value of the mixed number is always greater than 1. 


EXAMPLE = 


12 is greater than | 


Complex Fractions 


Complex fractions include fractions in which the numerator, the denominator, or both contain a fraction, 
decimal, or mixed number. The value may be less than, greater than, or equal to 1. 


EXAMPLES «= 


2) 5 5 1 

or ter than | 8 | less than | 4 ter than | Le 
1 18 greater than 7 IS less than 1 18 greater than oe 
2» 5 4 


To perform dosage calculations that involve fractions, you must be able to convert among these 
different types of fractions and reduce them to lowest terms. You must also be able to add, subtract, 
multiply, and divide fractions. Review these simple rules of working with fractions. Continue to practice 
until the concepts are crystal clear and automatic. 


Equivalent Fractions 


The value of a fraction can be expressed in several ways. This is called finding an equivalent fraction. 
In finding an equivalent fraction, both terms of the fraction (numerator and denominator) are either 
multiplied or divided by the same nonzero number. 


MATH TIP 
In an equivalent fraction, the form of the fraction is changed, but the value of the fraction remains 
the same. 


EXAMPLES #8 


Mec emis (oe 
feo See) 523 
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Reducing Fractions to Lowest Terms 
When calculating dosages, it is usually easier to work with fractions using the smallest possible numbers. 
Finding these equivalent fractions is called reducing the fraction to the lowest terms or simplifying the 


fraction. 


RULE 
To reduce a fraction to lowest terms, divide both the numerator and denominator by the largest 
nonzero whole number that will go evenly into both the numerator and the denominator. 


EXAMPLE a 
Reduce a to lowest terms. 
6 is the largest number that will divide evenly into both 6 (numerator) and 12 (denominator). 


Ou On Ome liee ’ 
De beenyae oe lowest terms 


Sometimes this reduction can be done in several steps. Always check a fraction to see if it can be 
reduced further. 


EXAMPLE «= 


5,000 _ 5,000 + 1,000 _ 5 | 
20,000 ~ 20,000 = 1,000 ~ 20 (not in lowest terms) 


a a ee Se i din lowest terms) 


MATH TIP 


If neither the numerator nor the denominator can be divided evenly by a nonzero number other than - 
1, then the fraction is already in lowest terms. 


Enlarging Fractions 


RULE 


To find an equivalent fraction in which both terms are larger, multiply both the numerator and the 
denominator by the same nonzero number. 


EXAMPLE = 


3) : ae 
Enlarge 5 to the equivalent fraction in tenths. 


See ee aS 
5 FSD” TO 
Conversion 


It is important to be able to convert among different types of fractions. Conversion allows you to perform 
various calculations with greater ease and permits you to express answers in simplest terms. 
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Converting Mixed Numbers to Improper Fractions 


RULE 


To change or convert a mixed number to an improper fraction with the same denominator, multiply 
the whole number by the denominator and add the numerator. This value becomes the numerator, 
while the denominator remains the same as it was in the fraction of the initial mixed number. 


EXAMPLE @ 


(CaS) mate LO 


+ 
8 8 8 


2) 5 = 
“§ 
Converting Improper Fractions to Mixed Numbers 


RULE 


To change or convert an improper fraction to an equivalent mixed number or whole number, divide 
the numerator by the denominator. Any remainder becomes the numerator of a proper fraction that 
should be reduced to lowest terms. 


EXAMPLES = 


Comparing Fractions 


In calculating some drug dosages, it is helpful to know when the value of one fraction is greater or less 
than another. The relative sizes of fractions can be determined by comparing the numerators when the 
denominators are the same or comparing the denominators if the numerators are the same. 


RULE 
If the denominators are the same, the fraction with the smaller numerator has the lesser value. 


EXAMPLE sa 

2 3 
Compare < and = 
Denominators are both 5 


Numerators;: 2 is less than 3 


is 
7 has a lesser value z less 3 
5 5 than 5 © Cengage Learning 2013 
RULE 


If the numerators are the same, the fraction with the smaller denominator has the greater value. 
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EXAMPLE 8 

hale 
Compare 5 and 3 
Numerators are both | 


Denominators: 2 is less than 4 


, has a greater value 


iS 
greater 
2 than 


|— 
Ala 
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Note: A smaller denominator means the 
whole has been divided into fewer pieces, so each piece is larger. 


QUICK REVIEW 


; 1 
Proper fraction: numerator is less than denominator; value is less than 1. Example: 5 
ik 


Improper fraction: numerator is greater than denominator; value is greater than 
oa 

Example: 3 
Or numerator = denominator; value = 1. Example: 2 
Mixed number: whole number + a fraction; value is greater than 1. Example: 15 
Complex fraction: numerator and/or denominator are composed of a fraction, decimal, or mixed 
number; value is less than, greater than, or = 1. 

1 
Example: < 
50 
Any nonzero number divided by itself = 1. Example: 3 = | 


To reduce a fraction to lowest terms, divide both terms by the largest nonzero whole number that 
will divide both the numerator and denominator evenly. Value remains the same. 


POmeae Our 2 des 3 
Example: 49 = 1920 7 6 


To enlarge a fraction, multiply both terms by the same nonzero number. Value remains 
the same. 


lee rls a2 ee? 
Example: 75 = 7279 = 34 


To convert a mixed number to an improper fraction, multiply the whole number by the denominator 
and add the numerator; use original denominator in the fractional part. 


Bees) a eo eal eed 
a 3 = a 


. al 
Example: 13 3 3 


To convert an improper fraction to a mixed number, divide the numerator by the denominator. 
Express any remainder as a proper fraction reduced to lowest terms. 


Bele 1 Skotos es 
EXaMDICng tala t? = 45. 25 
When numerators are equal, the fraction with the smaller denominator is greater. 


Example: 5 is greater than i 


When denominators are equal, the fraction with the larger numerator is greater. 


Example: § is greater than ‘ 
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Review Set 1 


1. Circle the improper fraction(s). 


ei) 
pee 
M|~ 


=| 
WIV ]o|— 


mn) 
ioe) 
oo| 
eye) 
No) 
oo 
2 
S 


8 Y 


3. Circle the proper fraction(s). 


I 14 14 144 
4 14 14 14 


4. Circle the mixed number(s) reduced to the lowest terms. 


4 rs Hey, 
38 3 «Ig «(5g 


(wip 


5. Circle the pair(s) of equivalent fractions. 
3 6 I 2 3 l 3 4 


ie A 
a 8 Em t0 Or 8 493 Nie a 


Change the following mixed numbers to improper fractions. 


6. 65 = 9, 72 = 
pi 10. 1022 = 
8. 105 = 
Change the following improper fractions to whole numbers or mixed numbers; reduce to lowest terms. 
1]. aa ~ 14. > = 
12, $= 15.2 = 
13. 2 = 


Enlarge the following fractions to the number of parts indicated. 


16. to eighths Wey, = to tenths 
ty. i to sixteenths 20. = to ninths 


18. é to twelfths 


Circle the correct answer. 
ner (Ee Be 
21. Which is larger? 750 °¥ Too 


Pheri: I ! 
i 
22. Which is smaller? 1,000 °F 10,000 


23. Which is larger? g oF 
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: . 3 5 
24. Which is smaller? 70 © 46 


25. A patient is supposed to drink a 10 fluid ounce bottle of magnesium citrate prior to his X-ray 
study. He has been able to drink 6 fluid ounces. What portion of the liquid remains? (Express your 
answer as a fraction reduced to lowest terms.) 


26. If 1 medicine bottle contains 12 doses, how many full and fractional bottles of medicine are required 
for 18 doses? (Express your answer as a fraction reduced to lowest terms.) 


27. A respiratory therapy class consists of 24 men and 36 women. What fraction of the students in the 
class are men? (Express your answer as a fraction reduced to lowest terms.) 


28. A nursing student answers 18 out of 20 questions correctly on a test. Write a proper fraction 
(reduced to lowest terms) to represent the portion of the test questions that were answered correctly. 


29. A typical dose of Children’s Tylenol contains 160 milligrams of medication per teaspoonful. Each 
80 milligrams is what part of a typical dose? 


30. In question 29, how many teaspoons of Children’s Tylenol would you need to give an 80 milligram 
dose? 


After completing these problems, see page 588 to check your answers. 


If you answered question 30 correctly, you can already calculate a dosage! In this text you will learn 
additional steps to focus on safety during calculations. 


Addition and Subtraction of Fractions 


To add or subtract fractions, all the denominators must be the same. You can determine the least common 
denominator by finding the smallest whole number into which all denominators will divide evenly. Once 
the least common denominator is determined, convert the fractions to equivalent fractions with the least 
common denominator. This operation involves enlarging the fractions, which we examined in the last 
section. Let’s look at an example of this important operation. . 


EXAMPLE 
; ; are: 
Find the equivalent fractions with the least common denominator for g and + 


|. Find the smallest whole number into which the denominators 8 and 3 will divide evenly. The least 
common denominator is 24. 


i) 


. Convert the fractions to equivalent fractions with 24 as the denominator. 


3 seks) g | 


Lo _ 8 
ey BAO EXIS: ~ 2A 


3 9 | 8 awe : ae 
You have enlarged g to 57 and 3 to 57. Now both fractions have the same denominator. Finding the 


least common denominator is the first step in adding or subtracting fractions. 


RULE 
To add or subtract fractions: 


1. Convert all fractions to equivalent fractions with the least common denominator. 


2. Add or subtract the numerators, place that value in the numerator, and use the least common 
denominator as the denominator. 


3. Convert to a mixed number and/or reduce the fraction to lowest terms, if possible. 
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MATH TIP 


To add or subtract fractions, no calculations are performed on the denominators once they 
are all converted to equivalent fractions with the least common denominators. Perform 
the mathematical operation (addition or subtraction) on the numerators only, and use the 
least Common denominator as the denominator of the answer. Never add or subtract 
denominators. 


Adding Fractions 


EXAMPLE | @ 


aes ea? 

4 + 4 

|. Find the least common denominator. This step is not necessary in this example, because the fractions 
already have the same denominator. 


i) 


: 3 
. Add the numerators, and use the common denominator: 


IGT S) 


3. Convert to a mixed number, and reduce to lowest terms: ° = |I 


EXAMPLE 2 = 


1. Find the least common denominator: 12. The number 12 is the smallest number that 3, 4, and 6 will 
all equally divide into. 


Convert to equivalent fractions in twelfths. This is the same as enlarging the fractions. 


ieee aad 
eo an) 
ye Bee 
A MSE ID 
eda ee 
6 6X2 12 

: 2) 15 

2. Add the numerators, and use the common denominator: 4 aa ie ee) 


: IS) 3 
3. Convert to a mixed number, and reduce to lowest terms: 75 = 145 = 1g 


Subtracting Fractions 


EXAMPLE 1 & 


15) & 
18 18 
1. Find the least common denominator. This is not necessary in this example, because the denominators 
are the same. 
: Er Ry i 
2. Subtract the numerators, and use the common denominator: eu, 18 


3. Reduce to lowest terms. This is not necessary here, because no further reduction is possible. 
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EXAMPLE 2 & 


1. Find the least common denominator: 10. The number 10 is the smallest number that both 10 and 5 
will equally divide into. 


Convert to equivalent fractions in tenths: 


ln = 4a Note: First convert mixed numbers into improper fractions for computations. 


; li] = © 5) 
2. Subtract the numerators, and use the common denominator: anes 


3. Reduce to lowest terms: = = 


Let’s review one more time how to add and subtract fractions. 


QUICK REVIEW 
To add or subtract fractions: 


=™ Convert to equivalent fractions with the least common denominator. 


m Add or subtract the numerators; place that value in the numerator. Use the least common 
denominator as the denominator of the answer. 


m™ Convert the answer to a mixed number and/or reduce to lowest terms, if possible. 


Review Set 2 | | 


Add, and reduce the answers to lowest terms. 


Se ie AE ae tae ae 
eee dag = CG a oie 
oe a (a 
at Sy aig a = 
2 1 es ] it 
BE a Oly a = O30 ate Sp tees 
Sg joel Ota lie 12 es 
A a eee Oe 
if 1 6 r= 
5 12, se 207 11 5 le 
aa arr ee 12 Leh a ts Ley 
‘. 3 = 2 
Subtract, and reduce the answers to lowest terms. 
ees ‘it 
[3s Lie = 16. 100 — 363 = 
se 2 
14 875 Wy we oe = sg = 
Lies lees eel 
Let eects DE ere 
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3 | 
(G2 be i 9 
9 25 I; 22. 476 Sania 
3 | = 
20 lane T. DS} 4387) yA 
7 D | 
95 — 17-= ies 
Dee 179 4 ls 5 = 


25. A patient weighs 50 pounds on admission and 48 pounds on day 3 of his hospital stay. Write a 
fraction, reduced to lowest terms, to express the fraction of his original weight that he has lost. 


26. A patient is on strict recording of fluid intake and output, including measurement of liquids used 
to prepare medications. A nursing smcem mixed the 8 AM medication with 25 fluid ounces of 
juice and the 8 PM medication with 35 fluid ounces of water. What is the total amount of liquid the 
patient consumed with Meaicanone’ | 


al 
27. An infant has grown 5 5 inch during his first month of life, | inch during his second month, and 5 = 


4 
inch during his third month. How much did he grow during his first 3 months? 


28. The required margins for your term paper are i inches at the top and bottom of a paper that has 


11 inches of vertical length. How long is the vertical area available for typed information? 


29. A stock clerk finds that there are 345 pints of hydrogen peroxide on the shelf. If the fully stocked 


shelf held 56 pints of hydrogen peroxide, how many pints were used? 


30. Your |-year-old patient weighs 205 pounds. At birth, she weighed 14 pounds. How much weight 


has she gained in | year? 


After completing these problems, see pages 588-589 to check your answers. 


Multiplication of Fractions 


To multiply fractions, multiply numerators (for the numerator of the answer) and multiply denominators 
(for the denominator of the answer) to arrive at the product, or result. 

When possible, cancellation of terms simplifies and shortens the process of multiplication of 
fractions. Cancellation (like reducing to lowest terms) is based on the fact that the division of both 
the numerator and denominator by the same nonzero whole number does not change the value of the 
resulting number. In fact, it makes the calculation simpler, because you are working with smaller 
numbers. 


EXAMPLE 


1250 25 A bhse A 
3 % 509 (numerator and denominator of =, 50) are both divisible by 250) 


Also, a numerator and a denominator of any of the fractions involved in the multiplication may be 
cancelled when they can be divided by the same number. This is called cross-cancellation. 
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EXAMPLE & 


RULE 
To multiply fractions: 


1. Cancel terms, if possible. 


2. Multiply numerators for the numerator of the answer, and multiply denominators for the 
denominator of the answer. 


3. Reduce the result (product) to lowest terms, if possible. 


EXAMPLE 1 @ 


3.2 
a6 


1. Cancel terms: Divide 2 and 6 by 2 


i) 


. Multiply numerators and denominators: 


ee a | 
i ie 


3. Reduce to lowest terms. This is not necessary here, because no further reduction is possible. 


EXAMPLE 2 = 


Ey. 2 
30 * 5 


1. Cancel terms: Divide 15 and 30 by 15 


in) 


1 
isi ome 
65 0S 


Divide 2 and 2 by 2 


] 
I yi ey il 1 
Zien eG 
| 
2. Multiply numerators and denominators: 
Poa ate: 
basses 


3. Reduce to lowest terms. This is not necessary here, because no further reduction is possible. 
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MATH TIP 


When multiplying a fraction by a nonzero whole number, first convert the whole number to a 
fraction with a denominator of 1; the value of the number remains the same. 


EXAMPLE 3 


2 

3 x 4 

1. No terms to cancel. (You cannot cancel 2 and 4, because both are numerators. To do so would 
change the value.) Convert the whole number to a fraction. 


2 Bed 
ae heer io ai 


. Multiply numerators and denominators: 
2 4_ 8 
Siac een 


i) 


3. Convert to a mixed number. 


0-3 =o 


WW} bO 


MATH TIP 
To multiply mixed numbers, first convert them to improper fractions, and then multiply. 


EXAMPLE 4 = 


ies) 
NIK 
x 
IS. 
| 


i. 13 
aa 


Therefore, 35 X 45 = 
2. Cancel: not necessary. No numbers can be cancelled. 


3. Multiply: 4 x 2 = 7 


4. Convert to a mixed number: “| = 152 


Division of Fractions 


The division of fractions uses three terms: dividend, divisor, and quotient. The dividend 1s the fraction 
being divided, or the first number. The divisor, the number to the right of the division sign, is the fraction 
the dividend is divided by. The quotient is the result of the division. To divide fractions, the divisor is 
inverted and the operation is changed to multiplication. Once inverted, the calculation is the same as for 
multiplication of fractions. 
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EXAMPLE s 


| i 2 _ il 7 at it 
4 ‘a a - 4 os 3 8 
Dividend Divisor + Changed Inverted Quotient 
to X Divisor 


RULE 
To divide fractions: 


1. Invert the terms of the divisor; change = to X. 
2. Cancel terms, if possible. 

3. Multiply the resulting fractions. 

4 


. Convert the result (quotient) to a mixed number, and/or reduce to lowest terms, if possible. 
EXAMPLE 1 @ 


eis 3 i 3 
I. Invert divisor, and change ~ to X:7 + 3 = ; i 


2. Cancel: not necessary. No numbers can be cancelled. 
a RR 
3. Multiply: 7 Xx 7 7 


4. Convert to mixed number: = 24 


EXAMPLE 2 8 


4 


WI 


sg . des 
1. Invert divisor, and change + to X: BS Gis < 4 


1 


ene 
. Cancel terms: 3 ie 3 x 5 


bo 


3. Multiply: 5 x 5 = 2 


4. Reduce: not necessary; already reduced to lowest terms. 


MATH TIP 
To divide mixed numbers, first convert them to improper fractions. 


EXAMPLE 3 & 


I 5 
ees 
oe ar 
1. Convert: 5 + 7 
5 Bie ate se ; eM 
2. Invert divisor, and change + to X:5 X 3 
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1 2 
3. Cancel: 4 Xx g =X : 
| i 
4. Multiply: + x | = = 
5. Simplify: = = 2 
MATH TIP 


Multiplying complex fractions also involves the division of fractions. 


In the next example the divisor is the same as the denominator, so you will invert the denominator 
and multiply. Multiplying complex fractions can be confusing—take your time and study this carefully. 


EXAMPLE 4 a 


1. Convert: Express 2 as a fraction. 


Vinay slay? 
[SO maOORae 
ite, 2 


150 ad 


2. Rewrite complex fraction as division: 


3. Invert divisor, and change + to X 


x 
eto 


tari a 
4. Cancel: 156 x <= = 


3} 


3 


eto 
x 


2 Multiply: 5 x : 2 


6. Convert to mixed number: ; = 15 


This example appears difficult at first, but when solved logically, one step at a time, it is just like the 
others. 


QUICK REVIEW 
= To multiply fractions, cancel terms, multiply numerators, and multiply denominators. 


= To divide fractions, invert the divisor, cancel terms, and multiply. i eS cae! 


= Convert results to a mixed number and/or reduce to lowest terms, if possible. 


Multiply, and reduce the answers to lowest terms. 


3 ee 5 ies 
ee belie 3.2.x 1 
2.52xX2= Aye 3 = 


DES 5 a 100 
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l 
Cu Ce = 
hae = 214 a 
An 3 
sae 
150 | 2 he 
6 wo = Sa 10. 43 X S54 
100 
30 = Ben yl 
7. 35 Ke, 11.GX@ 
ee (ees 
See Aa 12 12, X 203 
Divide, and reduce the answers to lowest terms. 
Bel Ape Seas 
avis a a 105 25 4 
all 
i 1 20 
—_- = a D as 
14. 675 : 34 20. 1 
3 
Oe ken 2 a at ee 
= 0 = 21. 59 * 50 
3 a 
| in Oia he 
Ie po SOS 23.5 : 7 
4 9 
eee ees 
oS FG) ee 


24. The nurse is maintaining calorie counts (or counting calories) for a patient who is not eating well. 


The patient ate i of a large apple. If one large apple contains 80 calories, how many calories were 


consumed? 


meet dP 
25. How many seconds are there in 9 minutes? 


26. A bottle of Children’s Tylenol contains 20 teaspoons of liquid. If each dose for a 2-year-old child 


1S - teaspoon, how many doses for a 2 year old are available in this bottle? 


27. The patient needs to take 15 tablets of medication 3 times per day for 7 days. Over the 7 days, 
how many tablets will the patient take? 


28. The nurse aide observes that the patient’s water pitcher is ‘ full. If the patient drank 850 milliliters 
of water, how many milliliters does the pitcher hold? (Hint: The 850 milliliters does not represent 
; of the pitcher.) 

29. A pharmacist weighs a tube of antibiotic eye ointment and documents that it weighs a of an 
ounce. How much would 75 tubes weigh? 


30. A patient is taking a liquid antacid from a 16 fluid ounce bottle. If the patient takes E fluid ounce 
every 4 hours while awake beginning at 7 AM and ending with a final dose at 11 PM, how many 
full days would this bottle last? (Hint: First, draw a clock.) 


After completing these problems, see page 589 to check your answers. 
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Se DECIMALS 


Decimal Fractions and Decimal Numbers 


Decimal fractions are fractions with a denominator of 10, 100, 1,000, or any power of 10. At first glance, 
they appear to be whole numbers because of the way they are written. But the numeric value of a decimal 
fraction is always less than |. 


EXAMPLES «# 


Oa 10 


I 


0.01 T00 


| 
1,000 


Decimal numbers are numeric values that include a whole number, a decimal point, and a decimal 
fraction. Generally, decimal fractions and decimal numbers are referred to simply as decimals. 


0.001 = 


EXAMPLES = 
4.67 and 23.956 


Nurses and other health care professionals must have an understanding of decimals to be competent at 
dosage calculations. Medication orders and other measurements in health care primarily use metric measure, 
which is based on the decimal system. Decimals are a special shorthand for designating fractional values. 
They are simpler to read and faster to use when performing mathematical computations. 


MATH TIP 

When dealing with decimals, think of the decimal point as the center that separates whole and 
fractional amounts. The position of the numbers in relation to the decimal point indicates the place 
value of the numbers. 


|_| 
Kame Nee NN? ot NT ee XN 
pxsErP ote Fae 
CS 8. 5S 5 oOo F 
4 & 2 ce a fe Fo 
z b o eG: 
Se aa a se 
nN n =F o n 
fab) n = jae} 
2 ea 
2 Decimal Point S 
~”N 
Whole Numbers Decimal Fractions 
MATH TIP 


The words for all decimal fractions end in th(s). 


EXAMPLES a 
0.001 = one thousandth 


0.02 = two hundredths 


0.7 = seven tenths 
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RULE 
The decimal number is read by stating the whole number first, the decimal point as and, and then 
the decimal fraction by naming the value of the last decimal place. 


EXAMPLE a 
Look carefully at the decimal number 4.125. The last decimal place is thousandths. Therefore, the 
number is read as four and one hundred twenty-five thousandths. 


AG oS 
Os zs 
=p ER 
Onn =e 
SoS on 
Zi la & 
o 
a = 

> & 
nan =» 

7) 


EXAMPLES a 
The number 6.2 is read as six and two tenths. 


The number 10.03 is read as ten and three hundredths. 


MATH TIP 


Given a decimal fraction (whose value is less than 1), the decimal number is read alone, without 
stating the zero. However, the zero is written to emphasize the decimal point. In fact, since 2005, 
this is a requirement by the accrediting body for health care organizations, The Joint Commission 
(2010), when writing decimal fractions in medical notation. 


EXAMPLE a 
0.125 is read as one hundred twenty-five thousandths. 


A set of rules governs the decimal system of notation. 


RULE 
The whole number value is controlled by its position to the left of the decimal point. 


EXAMPLES «a 
10.1 = ten and one tenth. The whole number is /0. 
1.01 = one and one hundredth. The whole number is /. 


Notice that the decimal point’s position completely changes the numeric value. 


RULE 
The decimal fraction value is controlled by its position to the right of the decimal point. 


EXAMPLES a 
25.1 = twenty-five and one tenth. The decimal fraction is one tenth. 


25.01 = twenty-five and one hundredth. The decimal fraction is one hundredth. 
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MATH TIP 
Each decimal place is counted off as a power of 10 to tell you which denominator is expected. 


EXAMPLE 1 a 
437.5 = four hundred thirty-seven and five tenths (437 + a 


One decimal place indicates tenths. 


EXAMPLE 2 = 


75 


43.75 = forty-three and seventy-five hundredths (43 + 100) 


Two decimal places indicate hundredths. 


EXAMPLE 3 @ 


SIS 


4.375 = four and three hundred seventy-five thousandths (4 + 1.000 


Three decimal places indicate thousandths. 


RULE 


Zeros added after the last digit of a decimal fraction do not change its value and are not necessary, 
except when a zero is required to demonstrate the level of precision of the value being reported, 
such as for laboratory results. 


EXAMPLE «= 
0.25 = 0.250 


Twenty-five hundredths equals two hundred fifty thousandths. 


CAUTION 


When writing decimals, eliminate unnecessary zeros at the end of the number to avoid confusion. 
The Joint Commission (2010) forbids the use of trailing zeros for medication orders or other 
medication-related documentation and cautions that, in such cases, the decimal point may be 
missed when an unnecessary zero is written. This is part of The Joint Commission’s Official “Do Not 
Use” List for medical notation, which will be discussed again in Chapters 3 and 9. 


Because the last zero does not change the value of the decimal, it is not necessary. For example, the 
required notation is 0.25 rather than 0.250 and 10 not 10.0, which can be misinterpreted as 250 and 100, 
respectively, if the decimal point is not clear. 


RULE 
Zeros added before or after the decimal point of a decimal number may change its value. 


EXAMPLES 8 
0.125 ¥ (is not equal to) 0.0125 
1.025 # 10.025 
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However, .6 = 0.6 and 12 = 12.0, but you should write 0.6 (with a leading decimal) and 12 (without 
a trailing zero). 


Comparing Decimals 


It is important to be able to compare decimal amounts, noting which has a greater or lesser value. 


CAUTION 
A common error in comparing decimals is to overlook the decimal place values and misinterpret 
higher numbers for greater amounts and lower numbers for lesser amounts. 


MATH TIP 


You can accurately compare decimal amounts by aligning the decimal points and adding Zeros so that 
the numbers to be compared have the same number of decimal places. Remember that adding zeros 
at the end of a decimal fraction for the purposes of comparison does not change the original value. 


EXAMPLE 1 «= 
Compare 0.125, 0.05, and 0.2 to find which decimal fraction is largest. 


Align decimal points and add zeros. 


I 


URIs) = _ or one hundred twenty-five thousandths 
0.050 = ani or fifty thousandths 

_ 200 ‘ 
0.200 = 5 G99 OF two hundred thousandths 


Now it is easy to see that 0.2 is the greatest amount and 0.05 is the least. But at first glance, you might 
have been tricked into thinking that 0.2 was the least amount and 0.125 was the greatest amount. This 
kind of error can have dire consequences in dosage calculations and health care. 


EXAMPLE 2 = 
Suppose 0.5 microgram of a drug has been ordered. The recommended maximum dosage of the drug 


is 0.25 microgram, and the minimum recommended dosage is 0.125 microgram. Comparing decimals, 
you can see that the ordered dosage is not within the recommended range. 


0.125 microgram (recommended minimum dosage) 
0.250 microgram (recommended maximum dosage) 
0.500 microgram (ordered dosage) 


Now you can see that 0.5 microgram is outside the allowable limits of the recommended dosage range of 
Q.125 to 0.25 microgram for this medication. In fact, it is twice the recommended maximum dosage. 


CAUTION 


It is important to eliminate possible confusion and avoid errors in dosage calculation. To avoid 
overlooking a decimal point in a decimal fraction and thereby reading the numeric value as 

a whole number, always place a zero to the left of the decimal point to emphasize that the number 
has a value less than 1. This is another of The Joint Commission’s requirements. The Joint 
Commission's Official “Do Not Use” List (2010) prohibits writing a decimal fraction that is less than 
1 without a leading zero. This important concept will be emphasized again in Chapters 3 and 9. 
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EXAMPLES « 
0.425, 0.01, or 0.005 


Conversion between Fractions and Decimals 


For dosage calculations, you may need to convert decimals to fractions and vice versa. 


RULE 
To convert a fraction to a decimal, divide the numerator by the denominator. 


MATH TIP 


Make sure the numerator is inside the division sign and the denominator is outside. You will avoid 
reversing the numerator and the denominator in division if you write down the number you read first and 
put the division sign around that number, with the second number written outside the division sign. This 
will work regardless of whether it is written as a fraction or as a division problem (such as 5 or 1 + 2). 


& 
EXAMPLE 1 a EXAMPLE 2 
Convert , to a decimal. Convert < to a decimal. 
es) A 
1 _4)1.00 = 0.25 ZS AON SY 
4 8 5 Dy: 
20 a 
20 
RULE 


To convert a decimal to a fraction: 


1. Express the decimal number as a whole number in the numerator of the fraction. 


2. Express the denominator of the fraction as the number 1 followed by as many Zeros as there are 
places to the right of the decimal point. 


3. Reduce the resulting fraction to lowest terms. 


EXAMPLE 1 = 
Convert 0.125 to a fraction. 


1. Numerator: 125 


2. Denominator: | followed by 3 zeros = 1,000 
NOs aM 
3. Reduce: 1.000 > 8 


EXAMPLE 2 &@ 
Convert 0.65 to a fraction. 


1. Numerator: 65 


2. Denominator: | followed by 2 zeros = 100 


iil 
3. Reduce: 100 ~ 20 
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MATH TIP 


State the complete name of the decimal, and write the fraction that has the same name, such as 


0.65 = "sixty-five hundredths” = oe 


QUICK REVIEW 


@ In a decimal number, whole number values are to the left of the decimal point and fractional 
values are to the right. 


m Zeros added to a decimal fraction before the decimal point of a decimal number less than 1 or at 
the end of the decimal fraction do not change the value (except when a zero is required to 
demonstrate the level of precision of the reported value). Example: .5 = 0.5 = 0.50. However, 
using the leading zero is the only acceptable notation (such as 0.5). 


m In a decimal number, zeros added before or after the decimal point may change the value. 
Example: 1.5 4 1.05 and 1.5 # 10.5. 


® To avoid overlooking the decimal point in a decimal fraction, always place a zero to the left of the 
decimal point. 


Example: 
.5 — Avoid writing a decimal fraction this way; it could be mistaken for the whole number 5. 


Example: 
0.5 < This is the required method of writing a decimal fraction with a value less than 1. 


m= The number of places in a decimal fraction indicates the power of 10. 


Examples: 

0.5 = five tenths 

0.05 = five hundredths 
0.005 = five thousandths 


= Compare decimals by aligning decimal points and adding zeros at the end. 


Example: 

Compare 0.5, 0.05, and 0.005. 

0.500 = five hundred thousandths (greatest) 
0.050 = fifty thousandths 

0.005 = five thousandths (least) 


= To convert a fraction to a decimal, divide the numerator by the denominator. 


m To convert a decimal to a fraction, express the decimal number as a whole number in the numerator 
and the denominator as the correct power of 10. Reduce the fraction to lowest terms. 


Example: 


5 1 
0.04 4 (numerator is a whole number) a 1 


100 (denominator is 1 followed by 2 zeros) 100 25 
e) 


Complete the following table of equivalent fractions and decimals. Reduce fractions to lowest terms. 


Fraction Decimal The decimal number is read as: 


| 
l. = 


N 


. Change 0.2500 to a two-place decimal. 
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Fraction Decimal The decimal number is read as: 


eighty-five hundredths 


HAUS) 
re 0.006 
3 
2) 
five and one tenth 
4 
5 
ZOU. 
3 
33700 
0.95 
3 
“4 
seven and five thousandths 
21 
YS 
127125 
20.09 
twenty-two and twenty-two thousandths 
(Opie) 
. 100055 
four thousand eighty-five and seventy- 
five thousandths 
. Change 0.017 to a four-place decimal. 


TS 


. Convert =, to a decimal. 


100 


. Convert 0.045 to a fraction reduced to lowest terms. 


Circle the correct answer. 


PI 
26. 


Which is largest? 0.012 On 0.021 
Which is smallest? 0.635 0.6 0.063 
. True or false? 0.375 = 0.0375 
mre orialse? 2.2 grams = 2.02 grams 
= Ine or false? 6.5 ounces = 6.500 ounces 
. For a certain medication, the safe dosage should be greater than or equal to 0.5 gram but less than 


or equal to 2 grams. Circle each dosage that falls within this range. 


0.8 gram 0.25 gram 2.5 grams 1.25 grams 


After completing these problems, see page 589 to check your answers. 
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Addition and Subtraction of Decimals 


The addition and subtraction of decimals is similar to the addition and subtraction of whole numbers. 
There are two simple but essential rules that are different. Health care professionals must use these two 
rules to perform accurate dosage calculations for some medications. 


RULE 
To add and subtract decimals, line up the decimal points. 


CAUTION 
In final answers, eliminate unnecessary zeros at the end of a decimal to avoid confusion. 


EXAMPLE I = EXAMPLE 3 = 
eZ pele) Qererl ee) 3.54 + 1.26 = 3.54 
aes al26 
SUE = 3) 4.80 = 4.8 
EXAMPLE 2 = EXAMPLE 4 @ 
25-= On13 =F 125 2.54 — 1.04 = 2.54 
east — 1.04 
2 50 a> 
RULE 


To add and subtract decimals, add zeros at the end of decimal fractions if necessary to make all 
decimal numbers of equal length. 


EXAMPLE 1 & EXAMPLE 3 & 
Da See Dele 315 3.296— 3:6 =3.25 
=O 200 
1.65 1.65 
EXAMPLE 2 @ EXAMPLE 4 = 
Add 0.9, 0.65, 0.27, 4.712 66.96 + 32 = 66.96 
0.900 mo 00 
0.650 98.96 
0.270 
+4.712 
6.532 


QUICK REVIEW 


= To add or subtract decimals, ARS the decimal points and add zeros at the end of the decimal fraction, 
making all decimals of equal length. Eliminate unnecessary zeros at the end in the final answer. : 


Ee = nan iin 
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EXAMPLES = 


1.5 + 0.05 = 1.50 7.8 + 1.12 = 7.80 
005 aielinke 
55 B22 
0.725 — 0.5 = 0.725 [2 eo 125 
— 0.500 pecan les) 

O75) 11.0 = 11 


Find the results of the following problems. 


i 
Pe oitetes 2-4 O16 oe 33.3. = 
MAS009 = 0.7-= 

so 25eF 0.029>4 0.15: = 

- 175.14 0.099 = 

25.2 O93 = 

. 0.58 — 0.062 = 

. $10.10 — $0.62 = 

- $19 = $0.09 = 

. $5.05 + $0.17 + $17.49 = 
ar OO 0.42 ete 0003 = 


(QO in) 


Jee 


Pek 


24. 


OO Fo.37 541,05 16 = 


£0:39--.0,03 = 
sl Me tlt LA Ne 
2 0:00 


eae 220s aU 05 et 20 1564-2 DD r= 
20038 = 0:16 + 2.327 = 

~10075— 325.05: = 

. 645.32 — 40.9 = 

lest 2-356 1-006 = 0.093.— 
mlso29 7, 10.09 — 


. A dietitian calculates the sodium in a patient’s breakfast: raisin bran cereal = 0.1 gram, 1 cup 


2% milk = 0.125 gram, 6 ounces orange juice = 0.001 gram, | corn muffin = 0.35 gram, and 
butter = 0.121 gram. How many grams of sodium did the patient consume? 


In a 24-hour period, a premature infant drank 7.5 milliliters, 15 milliliters, 10 milliliters, 15 milliliters, 
6.25 milliliters, and 12.5 milliliters of formula. How many milliliters did the infant drink in 24 hours? 


A patient has a hospital bill for $16,709.43. Her insurance company pays $14,651.37. What is her 
balance due? 


A patient’s hemoglobin was 14.8 grams before surgery. During surgery, the hemoglobin dropped 
4.5 grams. What was the hemoglobin value after it dropped? 
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25. A home health nurse accounts for her day of work. If she spent 3 hours and 20 minutes at the 
office, 40 minutes traveling, 3 : hours caring for patients, 24 minutes for lunch, and 12 minutes on 
break, what is her total number of hours including all of her activities? Express your answer as a 


decimal. (Hint: First convert each time to hours and minutes.) 


After completing these problems, see page 590 to check your answers. 


Multiplying Decimals 


The procedure for multiplication of decimals is similar to that used for whole numbers. The only 
difference is the decimal point, which must be properly placed in the product or answer. Use the 
following simple rule. 


RULE 
To multiply decimals: 


1. Multiply the decimals without concern for decimal point placement. 
2. Count off the total number of decimal places in both of the decimals multiplied. 


3. Move the decimal point in the product by moving it to the left the number of places counted. 


EXAMPLE 1 @ 
eoec nO key — 1.5 (1 decimal place) 
x 0.5 (1 decimal place) 


0.75 (The decimal point is located 2 places to the left, because a total of 2 decimal 
places are counted in the numbers that are multiplied.) 


EXAMPLE 2 @ 
LI2% 09 — 1792 @ decimal places) 
x 0.9 (1 decimal place) 


1.548 (The decimal point is located 3 places to the left, because a total of 3 decimal 
places are counted.) 


EXAMPLE 3 = 

2007s) 2 00 (2 decmal places) 
x 1.3. (1 decimal place) 
1518 
506 


6.578 (The decimal point is located 3 places to the left, because a total of 3 decimal 
places are counted.) 


EXAMPLE 4 a 
1.8 X 0.05 = 1.8 (1 decimal place) 
x 0.05 (2 decimal places) 
0,090 (The decimal point is located 3 places to the left. Notice that a zero has to be 


inserted between the decimal point and the 9 to allow for enough decimal places.) 
0.090 = 0.09 (Eliminate unnecessary zero.) 
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RULE 


When multiplying a decimal by a power of 10, move the decimal point as many places to the right 
as there are zeros in the multiplier. 


EXAMPLE 1 ® 
P2510 
The multiplier 10 has | zero; move the decimal point | place to the right. 


L250 2 125 
VA 


EXAMPLE 2 @ 
2.3 X 100 


The multiplier 100 has 2 zeros; move the decimal point 2 places to the right. (Note: Add zeros as 
necessary to complete the operation.) 


2.3 X 100 = 2.30. = 230 
—s) 


EXAMPLE 3 & 
0.001 X 1,000 
The multiplier 1,000 has 3 zeros; move the decimal point 3 places to the right. 


0.001 x 1,000 = 0.001. = 1 
4 


Dividing Decimals 


When dividing decimals, set up the problem the same as for the division of whole numbers. Follow the 
same procedure for dividing whole numbers after you apply the following rule. 


RULE 
To divide decimals: 


1. Move the decimal point in the divisor (number divided by) and the dividend (number divided) 
the number of places needed to make the divisor a whole number. 


2. Place the decimal point in the quotient (answer) above the new decimal point place in the 
dividend. 


EXAMPLE 1 & EXAMPLE 2 

40.3 (quotient) 2,020: 

a = ) = 40.3 = 0.02 01022)50505 = 2 
UTE 22 2.5. anes 40 56.5: = 0:02 0,02 ee 2825) 

(dividend) (divisor) ey ate 

07 16 

00 16 

WSS 
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MATH TIP 
Recall that adding a zero at the end of a decimal number does not change its value (56.5 = 56.50). 
Adding a zero was necessary in the last example to complete the operation. 


RULE 
When dividing a decimal by a power of 10, move the decimal point to the left as many places as 
there are zeros in the divisor. 


EXAMPLE 1 = 

Oxapr = IW) 

The divisor 10 has | zero; move the decimal point | place to the left. 
0.65 + 10 = 0,65 = 0.065 


(Note: Place a zero to the left of the decimal point to avoid confusion and to emphasize that this is a 
decimal.) 


EXAMPLE 2 & 

Toes OO) 

The divisor 100 has 2 zeros; move the decimal point 2 places to the left. 
7.3 + 100 = 07,3 = 0.073 


(Note: Add zeros as necessary to complete the operation.) 


EXAMPLE 3 8 
0:3 = L000 


The divisor 1,000 has 3 zeros; move the decimal point 3 places to the left. 


0.5 + 1,000 = .000.5 = 0.0005 
hee 


Rounding Decimals 


For many dosage calculations, it will be necessary to compute decimal calculations to thousandths (three 
decimal places) and round back to hundredths (two places) for the final answer. For example, pediatric 
care and critical care require this degree of accuracy. At other times, you will need to round to tenths 
(one place). Let’s look closely at this important math skill. 


RULE 
To round a decimal to hundredths, drop the number in thousandths place, and 


1. Do not change the number in hundredths place if the number in thousandths place was 4 or less. 


2. Increase the number in hundredths place by 1 if the number in thousandths place was 5 or more. 


When rounding for dosage calculations, unnecessary zeros can be dropped. For example, 
5.20 rounded to hundredths place should be written as 5.2, because the 0 is not needed to clarify the 
number. 
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EXAMPLES a 


£5 
FO All rounded to hundredths (2 places) 
(Eten ee ee eli? 
ie rds = 174 
eran.) 8.5.33 
Pe Osa oO. © = ().67 
sc) = 0.3 (When this is rounded to hundredths, the final zero should be dropped. It is 


not needed to clarify the number and is potentially confusing.) 


w RULE 
IR) To round a decimal to tenths, drop the number in hundredths place, and 
1. Do not change the number in tenths place if the number in hundredths place was 4 or less. 


2. Increase the number in tenths place by 1 if the number in hundredths place was 5 or more. 


| 
EXAMPLES sa 
= 
ne 
= 3c 
aS 
F< All rounded to tenths (1 place) 
Vaid es ee — a aI 
3.04 =5.6 
Oe eo! 50:8 
IyeGeo: 92147 
0.95 =1.0=1 (The zero at the end of this decimal number is dropped, because it is 


unnecessary and potentially confusing.) 


QUICK REVIEW 
# To multiply decimals, place the decimal point in the product to the left as many total decimal 
places as there are in the two decimals multiplied. 


Example: 
0.25 xX 0.2 = 0.050 = 0.05 (Zero at the end of the decimal is unnecessary.) 


m To divide decimals, move the decimal point in the divisor and dividend the number of decimal 
places that will make the divisor a whole number and align it in the quotient. 
Example: 24 + 1.2 
20; 


1,2)24.0) 


= To multiply or divide decimals by a power of 10, move the decimal point to the right (to multiply) 
or to the left (to divide) the same number of decimal places as there are zeros in the power of 10. 
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Examples: : : oo oe 
5.06 x 10 = 5.0,6 = 50.6 | oe 


21+ 100 = 021 = 0.021 


= When rounding decimals, add 1 to the place value considered if the next decimal place is 5 or 
greater. 


_ Examples: 
Rounded to hundredths: 3.054 = 3.05; 0.566 = 0.57 


Rounded toitenths. 3. 052 = 3.1;,0:542— 0%5 


Review Set 6 


Multiply, and round your answers to two decimal places. 


iG x 3.03 Go J sle< LOO Ole 
20 BIA a= YEA RU SY 205) 
Sells eae 8. 55.5 X 0.03 = 

4. 3.002 X 0.05 = 9,232, % 15,025 = 
5. 16.1 * 25.04 = LO i14 x 0014 


Divide, and round your answers to two decimal places. 


11. 16 + 0.04 = 16. 73 + 13.40 = 
(e253 0./0 = 7 G3 Oy. 0, 00g = 
13. 0.02 + 0.004 = 18. 0.375 = 0:25 = 
14. 45.5 + 15.25 = 19. 100.04 + 0.002 = 
1D Ul 25— 20. 45 + 0.15 = 


Multiply or divide by the power of 10 indicated. Draw an arrow to demonstrate movement of the deci- 
mal point. Do not round answers. 


21. 562.5 X 100 = 26.°23.25 X 10 = 

22. 16 X 10 = 2 aed Niff l  e) e 
23, 25 = 1,000 = 28. 83.16 X 10 = 

24, 32.005 + 1,000 = 29. 0.33 X 100 = 

2570 1257 1005— 30. 14.106 X 1,000 = 


After completing these problems, see page 590 to check your answers. 


PROBLEMS—CHAPTER 1 


1. Convert 0.35 to a fraction in lowest terms. 


2. Convert 2 to a decimal. 


Chapter 1 eee Fractions and Decimals 


Find the least common denominator for the following pairs of fractions. 


2.2 A's 
3.753 Says 
1,4 ie 
a5 Ti 6.35% 


Perform the indicated operation, and reduce fractions to lowest terms. 


ee as Aen toad 
TED re a we 287, 7 le = 
| 
QO- 
5 ieee 9) 
5 
ice 
nee Poa Bale 
9.9 ie = eres = 
45 
ay 
Lge wae OS 
lear. = 18. >" = 
3 
Beye we 
eer Se Dias 1305S 95 
q | 
ee, eee shane Ras Be 
aoe oe eels 
3 3 
1 7 20 = 
Lote = lag IM oe) = 
3 Sig 3 1 i 
i rt a ae 22.274 X 7g = 


Perform the indicated operations, and round the answers to two decimal places. 


PIE IOIS | Vas Yo page NO alla ei eho BOM 7s 2 tr 0Ser> Oc lsa— 

PL NAS SG [ILO PK Oe Sloe xe2 je — 

25. 43.69 — 0.7083 = 32,45 = 0:15 = 

26. 66.4 X 72.8 = 33. 2,974 + 0.23 = 

27. 360 X 0.53 = 34. 51.21 + 0.016 = 

26..208,.4 = 14 — 35. 0.74 + 0.37 = 

29. 10:10 — 0.62 = SOS ae l46 3735419) 79038327 — 
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Multiply or divide by the power of 10 indicated. Draw an arrow to demonstrate movement of the 
decimal point. Do not round answers. 


37.°9:716 X 1,000 = 
Sik Oar oe al 
BOO see LOOT 


40. 5.75 X 1,000 = 
41. 0.25 + 10= 
AZ 11,525 ~ 10%= 
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43. A 1-month-old infant drinks au fluid ounces of formula every 4 hours day and night. How many 


fluid ounces will the infant drink in 1 week on this schedule? 


as a 1 
44. There are 368 people employed at Riverview Clinic. If 3 of the employees are nurses, g are 
maintenance personnel/cleaners, u are technicians, and : are all other employees, calculate the 
number of employees that each fraction represents. 
45. True or false? A specific gravity of urine of 1S falls within the normal range of 1.01 to 1.025 for | 


an adult patient. 


46. Last week, a nurse earning $20.43 per hour gross pay worked 40 hours plus 6.5 hours overtime, 
which is paid at twice the hourly rate. What is the total regular and overtime gross pay for last 
week? 


47. The instructional assistant is ordering supplies for the nursing skills laboratory. A single box of 
12 urinary catheters costs $98.76. A case of 12 boxes of these catheters costs $975. Calculate the 
savings per catheter when a case is purchased. 


48. If each ounce of a liquid laxative contains 0.065 gram of a drug, how many grams of the drug 
would be contained in 4.75 ounces? (Round answer to the nearest hundredth.) 


49. A patient is to receive 1,200 milliliters of fluid in a 24-hour period. How many milliliters should 
oy 
the patient drink between the hours of 7:00 AM and 7:00 pm if he is to receive 3 of the total 


amount during that time? 


50. A baby weighed 3.7 kilograms at birth. The baby now weighs 6.65 kilograms. How many kilograms 
did the baby gain? 


After completing these problems, see pages 590-591 to check your answers. 


A) For additional practice, visit the online practice software at www.CengageBrain.com, using the 


Premium Website access code found in the front of your text. 


REFERENCE 


The Joint Commission. (2010). Facts about the Official “Do Not Use” List. Retrieved April 28, 2011 from 
http://w ww.jointcommission.org/assets/1/18/Official_Do%20Not%20Use_List_%206_1 O.pdf 
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Ratios, Percents, Simple Equations, 
and Ratio-Proportion 


OBJECTIVES 

Upon mastery of Chapter 2, you will be able to perform basic mathematical computations that involve 
ratios, percents, simple equations, and proportions. Specifically, you will be able to: 

Interpret values expressed in ratios. 

Convert among fractions, decimals, ratios, and percents. 

Compare the size of fractions, decimals, ratios, and percents. 

Determine the value of X in simple equations. 

Set up proportions for solving problems. 

Cross-multiply to find the value of X in a proportion. 


Calculate the percentage of a quantity. 


vy Ww ealth care professionals need to understand ratios and percents to be able to accurately 

interpret, prepare, and administer a variety of medications and treatments. Let’s take a look 

at each of these important ways of expressing ratios and percents and how they are related 

_/..to fractions and decimals. It is important for you to be able to convert equivalent ratios, 
asians, decimals, and fractions quickly and accurately. 
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RATIOS AND PERCENTS 


Ratios 


Like a fraction, a ratio is used to indicate the relationship of one part of a quantity to the whole. The two 
quantities are written as a fraction or separated by a colon (:). The use of the colon is a traditional way 
to write the division sign within a ratio. 


EXAMPLE = 
On an evening shift, if there are 5 nurses and 35 patients, what is the ratio of nurses to patients? 5 nurses 
to 35 patients = 5 nurses per 35 patients = 35 = 7. This is the same as a FAO Ole 30 Otek ve 


MATH TIP 
The terms of a ratio are the numerator (always to the left of the colon) and the denominator (always 
to the right of the colon) of a fraction. Like fractions, ratios should be stated in lowest terms. 


If you think back to the discussion of fractions and parts of a whole, it is easy to see that a ratio is 
actually the same as a fraction and its equivalent decimal. It is just a different way of expressing the same 
quantity. Recall from Chapter | that to convert a fraction to a decimal, you simply divide the numerator 
by the denominator. 


EXAMPLE #8 


Adrenalin 1:1,000 for injection = 1 part Adrenalin to 1,000 total parts of solution. It is a fact that 


; : ale 
1:1,000 is the same as 1,000" 


In some drug solutions, such as Adrenalin 1:1,000, the ratio is used to indicate the drug’s 
concentration. This will be covered in more detail later. 


Percents 


A percent is a type of ratio. Percent comes from the Latin phrase per centum, translated per hundred. 
This means per hundred parts or hundredth part. 


MATH TIP 


To remember the value of a given percent, replace the % symbol with “/” for per and “100” for 
cent. THINK: Percent (%) means “/700” or “per hundred.” 


EXAMPLE & 


3% = 3 percent = 3/100 = = 0103 


ade 
100 


Converting Among Ratios, Percents, Fractions, and Decimals 


When you understand the relationship of ratios, percents, fractions, and decimals, you can readily 
convert from one to the other. Let’s begin by converting a percent to a fraction. 
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RULE 


To convert a percent to a fraction: 

1. Delete the % sign. 

2. Write the remaining number as the numerator. 
3. Write 100 as the denominator. 
4 


. Reduce the result to lowest terms. 


EXAMPLE a 
sali e pae 
3% = 100-20 


It is also easy to express a percent as a ratio. 


RULE 
To convert a percent to a ratio: 


1. Delete the % sign. 

2. Write the remaining number as the numerator. 
3. Write 100 as the denominator. 

4. Reduce the result to lowest terms. 

5 


. Express the fraction as a ratio. 


EXAMPLE «= 
25% = =1= 4:4 
100. 4 
Because the denominator of a percent is always 100, it is easy to find the equivalent decimal. Recall 
that to divide by 100, you move the decimal point two places to the left, the number of places equal to 


the number of zeros in the denominator. 


RULE 
To convert a percent to a decimal: 
1. Delete the % sign. 


2. Divide the remaining number by 100, which is the same as moving the decimal point two 
places to the left. 


EXAMPLE 
LE) ee Gee = = 
2) ny 2) HO = 25. 25 


Conversely, it is easy to change a decimal to a percent. 


RULE 
To convert a decimal to a percent: 


1. Multiply the decimal number by 100, which is the same as moving the decimal point two places 
to the right. 


2. Add the % sign. 
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EXAMPLE @ 
0.25 X 100 = 0.25. = 25 


NA 


: 


MATH TIP 
When converting a decimal to a percent, always move the decimal point two places so that the 
resulting percent is the larger number. 


Now you know all the steps to change a ratio to the equivalent percent. 


RULE 
To convert a ratio to a percent: 


1. Convert the ratio to a fraction. 
2. Convert the fraction to a decimal. 


3. Convert the decimal to a percent. 


EXAMPLE 
Convert 1:1,000 Adrenalin solution to the equivalent concentration expressed as a percent. 


1. 1:1,000 = ant (ratio converted to fraction) 


ps: i iam = = O01. = 0.001 (fraction converted to decimal) 


3. 0.001 = 0,00,1 = = 0.1% (decimal converted to percent) 
Thus, 1:1,000 Adrenalin solution = 0.1% Adrenalin solution. 


Review the preceding example again slowly until it is clear. Ask your instructor for assistance as 
needed. If you go over this one step at a time, you can master these important calculations. You need 
never fear fractions, decimals, ratios, and percents again. 


Comparing Percents and Ratios 


Nurses and other health care professionals frequently administer solutions with the concentration 
expressed as a percent or ratio. Consider two intravenous (which means given directly into a person’s vein) 
solutions: one that is 0.9%, the other 5%. It is important to be clear that 0.9% is less than 5%. A 0.9% 
solution means that there are 0.9 parts of the solid per 100 total parts (0.9 parts is less than one whole part, 
so it is less than 1%). Compare this to the 5% solution, with 5 parts of the solid (or more than five times 
0.9 parts) per 100 total parts. Therefore, the 5% solution is much more concentrated, or stronger, than the 
0.9% solution. A misunderstanding of these numbers and the quantities they represent can have dire 
consequences. 


Hin B ; | 
Likewise, you may see a solution concentration expressed as 3% and another expressed as 0.45%. 


Convert these amounts to equivalent decimals to clarify values and compare concentrations. 


EXAMPLE 1 = 
I 


Seip IL ee 00 eel ee = 
3 ie OS OO 2 ; 
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MATH TIP 


In the last set of examples, the line over the last 3 in the decimal fraction 0.0033 indicates that the 
number 3 repeats itself indefinitely. 


Compare solution concentrations expressed as a ratio, such as 1:1,000 and 1:100. 
EXAMPLE 1 = 


OC eee 
1:1,000 = 1.000 ~ 9-901 


EXAMPLE 2 @ 


POON a = 0.01 or 0.010 (add zero for comparison); 1:100 is a stronger concentration 


QUICK REVIEW 

m Fractions, decimals, ratios, and percents are related equivalents. 
Example: 1:2 = 5 = 0.5 = 50% 

m Like fractions, ratios should be reduced to lowest terms. 
Example: 2:4 = 1:2 

m™ To express a ratio as a fraction, the number to the left of the colon becomes the numerator and 
the number to the right of the colon becomes the denominator. The colon in a ratio is equivalent 
to the division sign in a fraction. 
Example: 2:3 = Q 

m To change a ratio to a decimal, convert the ratio to a fraction and divide the numerator by the 
denominator. 
Example: 1:4 = j =1+4=0.25 

m™ To change a percent to a fraction, drop the % sign and place the remaining number as the 
numerator over the denominator 100. Reduce the fraction to lowest terms. THINK: per (/) 


cent (100). 


TASS 3 
Example: 75% = Wen) ee 


= To change a percent to a ratio, first convert the percent to a fraction in lowest terms. Then, place 
the numerator to the left of a colon and the denominator to the right of that colon. 


Example: 35% = . = 4 = 7:20 


m™ To change a percent to a decimal, drop the % sign and divide by 100. 
Example: 4% = 04. = 0.04 

m™ To change a decimal to a percent, multiply by 100 and add the % sign. 
Example: 0.5 = 0.50. = 50% 

® To change a ratio to a percent, first convert the ratio to a fraction. Convert the resulting fraction 
to a decimal and then to a percent. 


Example: 1:2 = 5 = 1+ 2=0.5 = 0,50. = 50% 


Review Set 7 


Change the following ratios to fractions that are reduced to lowest terms. 
iy SU 4.4:7 = 
OB, os NG) Denon’ Ss 
a, UMS UN = 
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Change the following ratios to decimals; round to two decimal places, if needed. 


6. 20:40 = (Sle Send Ta) OR Ora) ie 
ae 10. 13:62 = 
* 1,000° 150 a ee LO? 
8. 0.12:0.88 = 
Change the following ratios to percents; round to two decimal places, if needed. 
11. 12:48 = 14.7:10 = 
12.2:5= 15:50: 100 = 
13. 0.08 :0.64 = 
Change the following percents to fractions that are reduced to lowest terms. 
16. 45% = Ses 19. 1% = 
17. 60% = 20. 663 % = 
18. 0.5% = 
Change the following percents to decimals; round to two decimal places, if needed. 
21. 2.94% = 24. 33% = 
22.45% = 25. 0.9% = 
23. 6.32% = 
Change the following percents to ratios that are reduced to lowest terms. 
26. 16% = 29. 45% = 
27, 25% = 30. 6% = 
28. 30% = 
Which of the following is largest? Circle your answer. 
31.09% 0.9 1:9 55 34.5 ge 0S 3% 
3250:05 : 02550 b lees 39 10007 90,0001 a 0.1% 


S3mU:0125 9 0259 80175" 0.02% 


After completing these problems, see page 591 to check your answers. 


SOLVING SIMPLE EQUATIONS FOR X 


You can set up and solve dosage calculations in different ways. One way is to use a simple equation form. 
The following examples demonstrate the various forms of this equation. Learn to express your answers in 
decimal form, because decimals will be used most often in dosage calculations and administration. 


MATH TIP 


Round decimals to hundredths or to two places. For most dosage calculations, you will round to no 
more than two decimal places. 


MATH TIP 
The unknown quantity is represented by X. 


Chapter 2 S®ssseee= Ratios, Percents, Simple Equations, and Ratio-Proportion 


EXAMPLE 1 # 


100 7 


MATH TIP 
You can drop the 1, because a number multiplied by 1 is the same number. 


100 100 


00 x 1 = X 1s the same as 700 = Xe 
| 
y a, HOO _ Be il 
1. Reduce to lowest terms: A00 oe xX 


2. Convert to decimal form: i = 0.5 = X 


SS) 


. You have your answer. X = 0.5 
EXAMPLE 2 & 


3 
= 9 = 
rx LSA 


MATH TIP 
Dividing a number by 1 does not change its value. 


1. Convert: Express 2 as a fraction: 2 x “ =X 
EOS, ee eee eed ae 

2. Multiply fractions: = X | = 5 = X 

3. Convert to a mixed number: $ = le =X 

4. Convert to decimal form: lz =|12=xX 

5. You have your answer. X = 1.2 
EXAMPLE 3 @ 

i 
oe aX 

4 

il 
: 6 Same: 
1. Convert: Express 5 as a fraction: | X 7 = X 
4 
Ae : P WN Ae al a 
2. Divide fractions: ¢ + 4 X 7 = x 
a : | 4 
3. Invert the divisor, and multiply: ¢ * 7 x 2 = X 
We Vea en ee eee 

4. Cancel terms:; X 7 X7=3%*%7*7=3 = X 


3 


; 
5. Convert to a mixed number: eta 33 = OX 


. Convert to decimal form: 35 13333113 


. Round to hundredths place: ABE era 


. It is easy, when you take it one step at a time. X = 3.33 


COm— On 
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EXAMPLE 4 @ 


x 2.2 =X 

15 

ok 
; 10 Dep 

1. Convert: Express 2.2 in fraction form: | x = = x 
15 

eee ee ea ee 

2. Divide fractions: 79 + 75 es 

Are : | 15 Dp) 
3. Invert the divisor, and multiply: 79 * 7 * 7 = x 


3 
a) 4) 9} 2) : 
x 8 pap! | 3 2s | S 1 X 


ae 5 
AN Cancel terms: 74 X x  =3 aes ma * i x i 

2: 1 
5. Multiply: + x 2 x 41 = 32 = 33 = x 
6, Waairs nlx = 3,3 
EXAMPLE 5 
We x15 =X 

O25) es 


1. Convert: Express 1.5 in fraction form: G55 * 4 = X 


2. Convert: For easier comparison, add a zero to thousandths place for 0.25: en re Pe 


0425 LS ll ley 
3. Cancel terms: 0250 * ex a 


5 
y= Pex 


4. Multiply: et 


Nw] 


5, Divide: += = 0.75 = X 


6. You’ve got it! X = 0.75 


MATH TIP 
It may be easier to work with whole numbers than decimals. If you had difficulty with Step 3, try 
multiplying the numerator and denominator by 1,000 to eliminate the decimal fractions. 


ONS AOU! WAS 


0250". 1000-1250 2 


Example 5 can also be solved by computing with fractions instead of decimals. 


One 
0. 7 


Try this: ool les) aD 


Os12 5a eS 
we oS 


1. Convert: Express 1.5 in fraction form: xX 


. Convert: Add zeros for easier comparison, making both decimals of equal length: 
O25 IES 
0250 10 
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I 3 


3. Cancel terms: 


1 S : : ‘ 
= 75 X 5 = X (It is easier to work with whole numbers.) 


4. Multiply: 4 x : = =X 


5, Convert: 3 = (5 = 


~< 


6. You’ve got it again! X = 0.75 


Which way do you find easier? 


EXAMPLE 6 & 


3 
4x 45% = X 
make ES Of tm a Gane . é ea ih ee ee) 
1. Convert: Express 45% as a fraction reduced to lowest terms: 45% = 100 = 20 
é ote 3 ¢ 
2. Multiply fractions: 7 x x = X 
PL 
80 Xx 


Uo 


Gt es = 
. Divide: 35 = 0.337 = X 
. Round to hundredths place: 0.34 = X 


nN 


. You have your answer. X = 0.34 


QUICK REVIEW 


= To solve simple equations, perform the mathematical operations indicated to find the value of the 
unknown X. ee ee® 


™ Express the result (value of X) in decimal form. 


Solve the following problems for X. Express answers as decimals rounded to two places. 


1S & 1,200,000 - 
]; 125 x5=xX oo see aS 8. 400.000 x 4.2 =X 
3 p) 
4 3 
ae es Eh Ihe 
2 6 
150 rf, 30 = 
Sankt a 10. 5 X 0.8 xX 
40% a 200,000 ae 
4. 60% x8 =X 1 300.000 x 15= X 
0.35 ffs 0.08 ce 
‘Liu oar ad mers si Sle 
0.15 = 75 2 
6. O1 x 12=xX 13s F x3=xX 
0.4 - 250,000 ab 
Te 75 x4=xX 14. 3,000,000 x 7.5 = X 


UP 4 
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600 a 0.25 ia 
5) 150 ~ 72> 18. D355 X 5 xX 
600,000 1,000,000 = 
: — x xX 
16. 759.909 % 9.5 = X —————— 19. 359.000 * > 
a 
15% 7 100 = 
7 60% aie eX 20. Te «12 xX 
150 


After completing these problems, see pages 591-592 to check your answers. 


RATIO-PROPORTION: CROSS-MULTIPLYING 
TO SOLVE FOR X 


A proportion is two ratios that are equal or an equation between two equal ratios. 


MATH TIP 


A proportion is written as two ratios separated by an equal sign, such as 5:10 = 10:20. The two 
ratios in a proportion may also be separated by a double colon sign, such as 5:10 ::10:20. 


Some of the calculations you will perform will have the unknown X as a different term in the 
equation. To determine the value of the unknown X, you must apply the rule for cross-multiplying 
used in a proportion. 


RULE 


In a proportion, the product of the means (the two inside numbers) equals the product of the 
extremes (the two outside numbers). Finding the product of the means and the extremes is called 
cross-multiplying. 


EXAMPLE & 
Extremes 
ie glia 
5:10 = 10:20 
Me A 
Means 
aS x 20) 10 %10 
100 = 100 
Because ratios are the same as fractions, the same proportion can be expressed like this: 10 ~ 20 5. The 
fractions are equivalent, or equal. The numerator of the first fraction and the denominator of the Pacer 


fraction are the extremes, and the denominator of the first fraction and the numerator of the second fraction 
are the means. 


EXAMPLE s 


Extreme 10 Mean 
Mean 10 oe Extreme 


Cross-multiply to find the equal products of the means and extremes. 
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RULE 


If two fractions are equivalent, or equal, their cross-products are also equal. 


EXAMPLE s 
5 10 


107 20 
5 X 20 = 10 X 10 
100 = 100 


When one of the quantities in a proportion is unknown, a letter, such as X, may be substituted for this 
unknown quantity. You would solve the equation to find the value of X. In addition to cross-multiplying, 
there is one more rule you need to know to solve for X in a proportion. 


RULE 


Dividing or multiplying each side (member) of an equation by the same nonzero number produces 
an equivalent equation. 


MATH TIP 


Dividing each side of an equation by the same nonzero whole number is the same as reducing or sim- 
plifying the equation. Multiplying each side by the same nonzero whole number enlarges the equation. 


Let’s examine how to simplify an equation. 


EXAMPLE 
25x = 100 (25X means 25 X X) 


Simplify the equation to find X. Divide both sides by 25, the number before X. Reduce to lowest 
terms. 


= : (Dividing or multiplying a number by | does not change its value. 1X is understood to be 
simply X.) 

xX=4 

Replace X with 4 in the same equation, and you can prove that the calculations are correct. 

25 x 4 = 100 


Now you are ready to apply the concepts of cross-multiplying and simplifying an equation to solve 
for X in a proportion. 
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EXAMPLE I @ 


You have a proportion with an unknown quantity X in the denominator of the second fraction. Find 
the value of X. 


ike 
2. Multiply terms: 90 X X = 2 X 45 


5 45 
Cross-multiply: au YX 


90X = 90 (90X means 90 X X) 


. Simplify the equation: Divide both sides of the equation by the number before the unknown X. 


You are equally reducing the terms on both sides of the equation. 


9OX 
9 
1 


-&|&- 


X= 1 


Try another one. You will use a proportion to solve this equation. 


EXAMPLE 2 = 


l 


2 x 60 = 20 
. Convert: Express 60 as a fraction. 
ox © = 20 
. Multiply fractions: - x . = 20 
a0 = 20 


. Convert: Express 20 as a fraction. 


4.800 _ 20 
eel 


You now have a proportion. 


. Cross-multiply; + a eS # 


20X = 4,800 


. Simplify: Divide both sides of the equation by the number before the unknown X. 


240 


26X _ 4.860 
ob rege 
X = 240 


EXAMPLE 3 @ 


xX 


PASS) 


160-80 


ik 


25 


Cross-multiply: x A = 


80 X X = 2.5 X 160 
80X = 400 


Pi 


HX 


40. 
100 


L. 


UE 


ay 


are 
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| 5) 


Simplify: 4 = 
I ! 
X=5 
AMPLE 4 a 
xX 


wD DB 
Cross-multiply: a Sa 
Multiply terms: 100 X X = 40 x 2 


100X = 80 
l 
Simplify the equation: wee = Ro 


X = 0.8 


Calculations that result in an amount less than | should be expressed as a decimal. Most medications 
ordered and supplied in metric measure. Metric measure 1s a decimal-based system. 


QUICK REVIEW 
# A proportion is an equation of two equal ratios. The ratios may be expressed as fractions. 


Example: 1:4 = X:8 org =3 


In a proportion, the product of the means equals the product of the extremes. 


Extremes 
Oe 
Example: 1:4 =  X:8 Therefore, 4x X=1 xX 8 
te BR 


Means 
If two fractions are equal, their cross-products are equal. This operation is referred to as 


cross-multiplying. 

Example: 4 >=<< > Therefore, 4 x X = 1 x 8, or 4X = 8 

Dividing each side of an equation by the same number produces an equivalent equation. This 
operation is referred to as simplifying the equation. 


Example: If 4X = 8, then an = g and X = 2 


Review Set 9 


Find the value of X. Express answers as decimals rounded to two places. 


Ie 


NO 


1,000 _ 125 ago 
2 xX a ARS) x 

500 _ 250 6. 2 x 12 = 60 
es 7. 2 x 60 = 28 
0.5 _ 250 05 
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15 60 _ 125 
9. 599 * = IG 
Se 60 _ 100 
LO = a1 L?. 19 — x 
250 _ 750 50 xX 60 = 20 
hee a oe 

80 _ 10 Ege) 
(ee 05. A 
Se eX ies 
es a0 ee 20.454 
Se eat i 

100 _ 150 Aix 
(i = 
Ree: 55. 2 
eS Se Ee 30% x 


23. In any group of 100 nurses, you would expect to find 45 nurses who will specialize in a 
particular field of nursing. In a class of 240 graduating nurses, how many would you expect 
to specialize? 


24. Low-fat cheese has 48 calories per ounce. A client who is having his caloric intake measured has 
eaten 15 ounces of low-fat cheese. How many calories has he eaten? 


25. If a patient receives 450 milligrams of a medication given evenly over 5.5 hours, how many 
milligrams does the patient receive per hour? 


After completing these problems, see page 592 to check your answers. 


FINDING THE PERCENTAGE OF A QUANTITY 


An important computation that health care professionals use for dosage calculations is to find a given 
percentage or part of a quantity. Percentage is a term that describes a part of a whole quantity. A known 
percent determines the part in question. Said another way, the percentage (or part in question) 1s equal 
to some known percent multiplied by the whole quantity. 


RULE 


Percentage (Part) = Percent x Whole Quantity 
To find a percentage or part of a whole quantity: 


1. Change the percent to a decimal. 


2. Multiply the decimal by the whole quantity. 


EXAMPLE 


A patient reports that he drank 75% of his 8 fluid ounce cup of coffee for breakfast. To record in his 
chart the amount he actually drank, you must determine what amount is 75% of 8 fluid ounces. 


MATH TIP 
In a mathematical expression, the word “of” means “times” and indicates that you should multiply. 
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To continue with the example: 
Percentage (Part) = Percent * Whole Quantity 


Let X represent the unknown. 


1. Change 75% to a decimal: 75% 


ie 
100 J. OS 
2. Multiply 0.75 x 8 fluid ounces: X = 0.75 & 8 fluid ounces = 6 fluid ounces 


Therefore, 75% of 8 fluid ounces is 6 fluid ounces. 


QUICK REVIEW 
m Percentage (Part) = Percent x Whole Quantity 


Example: What is 12% of 48? X = 12% x 48 = 0.12 x 48 = 5.76 
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Review Set 10 


Perform the indicated operation; round decimals to hundredths place. 


le What 1$'0.2570 015207 6. What is 20% of 75? 
2. What is 5% of 95? 7. What is 4% of 20? 

3. What is 40% of 140? 8. What is 7% of 34? 
4. What is 0.7% of 62? 9. What is 15% of 250? 
5. What is 3% of 889? 10. What is 75% of 150? 


11. A patient has an order for an anti-infective in the amount of 500 milligrams by mouth twice a day 


for 10 days to treat pneumonia. He received a bottle of 20 pills. How many pills has this patient 
taken if he has used 40% of the 20 pills? 


12. The patient is on oral fluid restrictions of 1,200 milliliters for a 24-hour period. For breakfast and lunch 


he has consumed 60% of the total fluid allowance. How many milliliters has he had? 


13. A patient’s hospital bill for surgery is $17,651.07. Her insurance company pays 80%. How muc 
will the patient owe? 


14. Table salt (sodium chloride) is 40% sodium by weight. If a box of salt weighs 18 ounces, how 
many ounces of sodium is in the box of salt? 


h 


15. A patient has an average daily intake of 3,500 calories. At breakfast she eats 20% of the total daily 


caloric allowance. How many calories did she ingest? 


After completing these problems, see pages 592-593 to check your answers. 
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TICE PROBLEMS—CHAPTER 2 


Find the equivalent decimal, fraction, percent, and ratio forms. Reduce fractions and ratios to lowest 
terms; round decimals to hundredths and percents to the nearest whole number. 


Decimal Fraction Percent Ratio 
D) 
1) 5 
2. 0.05 
%. 17% 
7 1:4 
3) 6% 
| 
6. 6 
Ts 50% 
8. 1: 100 
9. 0.09 
3 
10. 8 te ee 
+] ene a ee aioe 
1 
1s 3 
(B32 052 
14 9:20 
6 
15¢ 7 
16 SPR NG) 
1 
17. 50 
18. 0.6 
19. 0.04 
20. 10% 


Convert as indicated. 

21. 1:25 to a decimal 24. 17:34 to a fraction 
22: don to a ratio 25.75% to a ratio 
230,075 to a percent 

Perform the indicated operation. Round decimals to hundredths. 

26. What is 35% of 750? 28. What is 8.2% of 24? 
27. What is 7% of 52? 

Identify the strongest solution in each of the following groups: 

29. 1:40 1:400 1:4 


20M ALO 1:200 i50 


Chapter 2 Sem Ratios, Percents, Simple Equations, and Ratio-Proportion 79 


Find the value of X in the following equations. Express your answers as decimals rounded to the nearest 
hundredth. 


207 ar oe 
31. 499 = 1,680 9 36. oS 17 
| | 
75 _ 300 S 
ir on Sues es 
3 
Nd Bos Koel 
SSG. 38) 
500) 2.2 >, aes) 
34. 559 = X SOD Svar 
O05 2 0.4 = 
315). 12 = 300 AO. 01 a axe 


41. A portion of meat totaling 125 grams contains 20% protein and 5% fat. How many grams each of 
protein and fat does the meat contain? protein fat 


42. The total points for a course in a nursing program is 308. A nursing student needs to achieve 75% 
of the total points to pass the semester. How many points are required to pass? 


43. To work off 90 calories, Angie must walk for 27 minutes. How many minutes would she need to 
walk to work off 200 calories? 


44. The doctor orders a record of the patient’s fluid intake and output. The patient drinks 25% of a 
bowl of broth. How many milliliters of intake will be recorded if the bow! holds 200 milliliters? 


45. The recommended daily allowance (RDA) of a particular vitamin is 60 milligrams. If a multivitamin 
tablet claims to provide 45% of the RDA, how many milligrams of the particular vitamin would a 
patient receive from the multivitamin tablet? 


46. A label on a dinner roll wrapper reads, “2.7 grams of fiber per 3 ounce serving.” If you eat 


l ae iS : : 
15 ounces of dinner rolls, how many grams of fiber will you consume? 


47. A patient received an intravenous medication at a rate of 6.75 milligrams per minute. After 
42 minutes, how much medication had she received? 


48. A person weighed 130 pounds at his last doctor’s office visit. At this visit the patient has lost 5% 
of his weight. How many pounds has the patient lost? 


49. The cost of a certain medication is expected to decrease by 17% next year. If the cost is $12.56 
now, how much would you expect it to cost at this time next year? 


50. A patient is to be started on 150 milligrams of a medication that is then decreased by 10% of the 
original dose for each dose until he is receiving 75 milligrams. When he takes his 75 milligram 
dose, how many total doses will he have taken? HINT: Be sure to count his first (150 milligrams) 
and last (75 milligrams) doses. 


After completing these problems, see page 593 to check your answers. 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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SECTION 1 SELF-EVALUATION 


Directions 


1. Round decimals to two places, as needed. 


2. Express fractions in lowest terms. 


Section 1 Mathematics Review for Dosage Calculations 


Multiply or divide by the power of 10 indicated. Draw an arrow to demonstrate movement of the decimal 
point. 


iee0 = 0 See 3.63 = 100: = 
2. 40.025 * 100 = Je ae 4. 72.327 X 10 = 
Identify the least common denominator for the following sets of numbers. 

(23 Be 

9.63394 ——____— 6.5>70°11 
Complete the operations indicated. 

] DR oc = = 
TF tech = [3230322 06 
ee as 14.0.3 X 0.3 = 

4 9 a. } 

3 es sist = 
oes = Loe 3a. 
yee aes ee 
lOve = Ga et Bee 16. 750 * 700 ~ 

Me L332. 55i4- 0.029 = 
12. 20% of 0.09 = 
Arrange in order from smallest to largest. 

] | 1 | | 
17. 3 2 6 10 5 

3 if 5 2 9 
18. 4 8 6 3 10 
Noe 25) 0125. 0s 0.009 0. 1909 

20. 0.9% 5% 50% 500% 100% 

21. Identify the strongest solution of the following: 1:3, 1:60, 1:6 

22. Identify the weakest solution of the following: 1:75, 1:600, 1:60 

Convert as indicated. 

23. 1:100 to a decimal 28. la to a ratio 
24. 0.009 to a percent 29. 2:3 to a fraction 
Zor 333% to a fraction 30. 3:4 to a percent 
26.2 toar ti ae 

26. 9 to a ratio 31. = to a percent 
27. 0.05 to a fraction on; ; to a decimal 
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Find the value of X in the following equations. Express your answers as decimals; round to the nearest 
hundredth. 


0.35 

eo 36, Hi x 2,500 = X 
0:3 7.0.15 0.25 

34, SS OS — Do = 
D x = 37. 0.125 * ~ x 
1,500,000 a 1,000,000 

35. 500,000 X= 7.5 ————__—_—— 38. 600,000 ID) ie 


39. In a drug study, it was determined that 4% of the participants developed the headache 
side effect. If there were 600 participants in the study, how many developed headaches? 


40. You are employed in a health care clinic where each employee must work 25% of 
8 major holidays. How many holidays will you expect to work? 


41. If the cost of | roll of gauze is $0.69, what is the cost of 35 rolls? 


42. To prepare a nutritional formula from frozen concentrate, you mix 3 cans of water to 
every | can of concentrate. How many cans of water will you need to prepare formula 
from 4 cans of concentrate? 


43. If 1 centimeter equals g inch, how many centimeters is a laceration that measures 
i ;. re 
ainches? 


Section 1 Board Examination Practice 


To obtain licensure, you will be required to pass a board examination. The following problems represent 

a simulated version of the various types of computerized items on the NCLEX-RN (National Council 
Licensure Examination for Registered Nurses) and NCLEX-PN (National Council Licensure 
Examination for Practical Nurses) computerized exams. Whether you will be taking one of these board 
examinations or one from another licensure board, alternate test items such as these are good practice. 

The board examination may not utilize every alternate format question to evaluate dosage calculation 
skills, but items such as these help you to prepare for other content areas too. For additional practice, go 
to the online practice software that accompanies this text to respond to more interactive test items, 
including those using the calculator tool. ve 


44. NCLEX Fill-in-the-Blank Item 


You are recording Intake and Output for your patient who 1 is on fluid restrictions of 1,000 milliliters per 
day. During the last 24 hours, the patient has consumed a 5 fluid ounces milk, 725 milliliters intravenous 
fluid, and 4 fluid ounces of juice with the potassium supplement. If | fluid ounce is equivalent to 
30 milliliters, how many milliliters of liquids did the patient consume in 24 hours? 


Answer: 


45. NCLEX Multiple-Choice One-Response Item 


An infant requires 3.5 fluid ounces of formula per day for each kilogram of body weight. The infant 
weighs 6.6 kilograms. How much formula does the infant need? (Express the answer rounded to one 
decimal place. Place a check mark beside the correct answer.) 


Answer: 
a. 23 fluid ounces d. 35 fluid ounces 
b. 23.1 fluid ounces e. 42 fluid ounces 


c. 26.4 fluid ounces 
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46. NCLEX Fill-in-the-Blank Item 


A child weighs 39 pounds. If each kilogram is equivalent to 2.2 pounds, what is the child’s weight in 
kilograms? (Express the answer rounded to one decimal place.) 


Answer: kilograms 
47. NCLEX Exhibit Item 


Use the information in the table to determine which is the largest amount of fluid. (Place a check mark 
beside the correct answer.) 


Answer: fs 
: Fluid Milliliters 
a. Strawberry gelatin @raneenuiee 95,95 
b. Orange juice Strawberry gelatin 30 
c. Intravenous fluid bt ie 
Intravenous fluid DS 


d. Milk 
48. NCLEX Drag-and-Drop / Ordered-Response Item 


Simulate the drag-and-drop computer response by copying the amounts from the box onto the list in 
ascending order from smallest to largest. 


Answer: 


0.05 
‘) 

Meg 
Svs) 
SES) 
Ons 
0.049 


49. NCLEX Multiple-Response Item 
Which of the following amounts are greater than 2.05? (Place a check mark beside all that apply.) 
a. 0.26 ve d2.06 

b. 2.104 ani ae en 24 

c. 2.006 


50. NCLEX Hot Box Item 


Place an X in the box that contains the amount that is written using safe decimal notation. 


US OCIS 


0.9130 OF130 


After completing these problems, see page 594 to check your answers. Give yourself 2 points for each 
correct answer. 


Perfect score = 100 My score = 
Minimum mastery score = 86 (43 correct) 


For more practice, go back to the beginning of this section and repeat the Mathematics Diagnostic 
Evaluation. 


SECTION 


ue 


Measurement Systems, Drug 
Orders, and Drug Labels 


3 
4 
5 


Oo ON O 


Section 2 Self-Evaluation 


Systems of Measurement 

Conversions: Metric and Household Systems 
Conversions for Other Clinical Applications: Time and 
Temperature 

Equipment Used in Dosage Measurement 

Interpreting Drug Orders 

Understanding Drug Labels 


Preventing Medication Errors 
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Use your online’ 
practice software 


Systems of Measurement 


OBJECTIVES 

Upon mastery of Chapter 3, you will be able to recognize and express the basic systems of measurement 
used to calculate dosages. To accomplish this, you will also be able to: 

= Differentiate metric, apothecary, and household systems of measurement. 

® Recall metric and household notation and equivalents. 

= Explain the use of milliequivalent (mEq), international unit, unit, and milliunit in dosage calculation. 


| 


(P= o administer the correct amount of the prescribed medication to the patient, you must have a 


thorough knowledge of the measurement systems used to prescribe, measure, and administer 
medications. Metric is the preferred system of measurement in health care. The household 
system is still in use in home care. As metric measure is the universal and international 


system, let’s first concentrate on the metric system. 


METRIC SYSTEM 


All prescriptions should be written in the metric system, and all U.S. Food and Drug Administration 
(FDA) approved prescription drug labels provide metric dosage. The metric system was first adopted in 
1799 in France. It is the most widely used system of measurement in the world. It is preferred for 
prescribing, measuring, and recording the administration of medications because, as a decimal system, 
it is the most precise. It is based on powers of 10 with three base units: gram, liter, and meter. 
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Three essential parameters of measurement are associated with the prescription and administration 
of medications: weight, volume, and length. Weight is the most utilized parameter. It is important as a 
dosage unit. The metric base unit of weight is the gram (g). 

Think of capacity or how much a container holds as you contemplate volume, which is the next most 
important parameter. Volume usually refers to liquids. Volume also adds two additional parameters to 
dosage calculations: quantity and concentration. Quantity defines the amount, and concentration 
describes the strength, of a solution. The liter (L) is the metric base unit for volume, and the milliliter 
(mL) is the most common metric volume unit for dosage calculations. 

Length is the least utilized Parameter for dosage calculations, but linear measurement is still 
important in health care. A person’s height, the circumference of an infant’s head, body surface area, 
length of an amount of ointment, and the size of lacerations and tumors are examples of important length 
measurements. The metric length base unit is the meter (m). Most length measurements in health care 
are millimeters (mm) and centimeters (cm). 

In the metric system, prefixes are used to show which portion of the base unit is being considered. 
It is important that you learn the most commonly used prefixes for health care. 


REMEMBER 
Metric Prefixes 


micro = one millionth or 0.000001 or “enna of the base unit 
milli = one thousandth or 0.001 or Ont of the base unit 
centi = one hundredth or 0.01 or a5 of the base unit 

deci = one tenth or 0.1 or ib of the base unit 

kilo = one thousand or 1,000 times the base unit 


Figure 3-1 demonstrates the relationship of metric units. Notice that the values of most of the 
common prefixes used in health care and the ones applied in this text are highlighted in red: kilo-, base, 
milli-, and micro-. These units are three places away from the next place. Often you can either multiply 
or divide by 1,000 to calculate an equivalent quantity. The only exception is centi-, which is also 
highlighted. Centi- is easy to remember, though, if you think of the relationship between one cent and one 
U.S. dollar as a clue to the relationship of centi- to the base, To9: Deci- is one-tenth ( =) of the base. See 
Chapter | to review the rules of multiplying and dividing decimals by a power of 10. 


MATH TIP 
Try this to remember the order of six of the metric units—kilo-, hecto-, deca-, (BASE), deci-, centi-, 
and milli-: “King Henry Died from a Disease Called Mumps.” 
gram 
liter 
meter 
kilo hecto deca BASE deci centi milli 
K H D A D G M 


“King Henry Died froma Disease Called Mumps.” 


The international standardization of metric units was adopted throughout much of the world in 1960 
with the International System of Units, or SI (from the French Systeme International). The abbreviations 
of this system of metric notation are the most widely accepted. The metric units of measurement and the 
SI abbreviations most often used for dosage calculations and measurements of health status are given in 
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the following units of weight, volume, and length. This text uses SI standardized abbreviations throughout. 
Learn and practice these notations. 


FIGURE 3-1 Relationship and value of metric units, with comparison of common metric units used in 
health care 
Prefix Kilo- Hecto- Deca- BASE  Deci- Centi- Milli- Decimilli- Centimilli- Micro- 
| Weight kilogram gram milligram microgram 
Volume liter — deciliter milliliter 
Length meter centimeter millimeter 
Value to Base’ 1,000 100 10 1 0.1 0.01 0.001 0.0001 0.00001 0.000001 | 
© Cengage lesmning 2013 a 6 Sonn = —_ “ie ac a eS Bas es a 
REMEMBER 
Si METRIC SYSTEM 
Unit Abbreviation Equivalents 
Weight gram (base unit) g 1g = 1,000 mg = 1,000,000 mcg 
milligram mg 0.001 g = 1 mg = 1,000 mcg 
microgram mcg 0.000001 g = 0.001 mg = 1 mcg 
kilogram kg 1kg = 1,000 g 
Volume liter (base unit) L 1 L = 1,000 mL 
deciliter dL 0.1L=1dL 
milliliter mL 0.001 L= 1mL 
Length meter (base unit) m 1m = 100 cm = 1,000 mm 
centimeter cm 0.01 m = 1cm = 10 mm 
e millimeter mm 0.001 m = 0.1 cm = 1mm 
CAUTION 


You may see gram abbreviated as Gm or gm, liter as lowercase |, milliliter as ml, or microgram as 
ug. These abbreviations are considered obsolete or too easily misinterpreted, and should be 
avoided. You should only use the standardized S| abbreviations. Use g for gram, L for liter, and mL 
for milliliter. Further, the unit of measurement cubic centimeter, abbreviated cc, has been used 
interchangeably with mL. The use of cc for mL is now prohibited by many health care organizations 
because cc can be mistaken for zeros (00) or units (U). The abbreviation U is also now prohibited 
and must be spelled out (unit). 


CAUTION 

The SI abbreviations for milligram (mg) and milliliter (mL) appear to be somewhat similar, but in fact 
mg is a weight unit and mL is a volume unit. Confusing these two units can have dire consequences 
in dosage calculations. Learn now to clearly differentiate them. 


In addition to learning the metric units, their equivalent values, and their abbreviations, it is important 
to use the following rules of metric notation. 
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RULES 
The following 10 critical rules will help to ensure that you accurately write and interpret metric notation. 


1. The unit or abbreviation always follows the amount. Example: 5 g NOT g 5 


2. Do not put a period after the unit abbreviation, because it may be mistaken for the number 1 if 
poorly written. Example: 20 mg NOT 20 mg. 


3. Do not add an s to make the unit plural, because it may be misread for another unit. Example: 
5 mL NOT 5 mLs 


4. Separate the amount from the unit so the number and unit of measure do not run together, 
because the unit can be mistaken as zero or zeros, risking a 10-fold to 100-fold overdose. 
Example: 20 mg NOT 20mg 


5. Place commas for amounts at or above 1,000. Example: 70,000 mcg NOT 10000 mcg 
6. Decimals are used to designate fractional amounts. Example: 7.5 mL NOT 4 mL 


7. Use a leading zero to emphasize the decimal point for fractional amounts less than 1. Without 
the zero, the amount may be interpreted as a whole number, resulting in serious overdosing. 
Example: 0.5 mg NOT .5 mg 


8. Omit unnecessary or trailing zeros that can be misread as part of the amount if the decimal 
point is not seen. Example: 7.5 mg NOT 1.50 mg 


9. Do not use the abbreviation wg for microgram, because it might be mistaken for mg, which is 
1,000 times the intended amount. Example: 750 mcg NOT 150 wg 


10. Do not use the abbreviation cc for mL, because the unit can be mistaken for zeros. Example: 
500 mL NOT 500 cc 


Always ask the writer to clarify if you are not sure of the abbreviation or notation used. 
Never guess! 


The metric system is the most common and the only standardized system of measurement in health 
care. Take a few minutes to review the following essential points. 


QUICK REVIEW 
m The metric base units are gram (g), liter (L), and meter (m). 


m Subunits are designated by the appropriate prefix and the base unit (such as milligram) and 
standard abbreviations (such as mg). 


m There are 10 critical rules for ensuring that units and amounts are accurately interpreted. Review 
them again now, and learn to rigorously adhere to them. 


m Never guess as to the meaning of metric notation. When in doubt about the exact amount or the 
abbreviation used, ask the writer to clarify. 


Review Set 11 


|. The system of measurement most commonly used for prescribing and administering medications 
is the system. 


2. Liter and milliliter are metric units that measure 


3. Gram and milligram are metric units that measure 
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4. Meter and millimeter are metric units that measure 

Se ilwoes of ag. 

6. There are mL in a liter. 

7. Which is smaller—milligram or microgram? 

8. Which is the largest—kilogram, gram, or milligram? 
9. Which is the smallest—kilogram, gram, or milligram? 
10. 1 liter = mL 

11. 1,000 mcg = mg 

12. |kg = g 

13. lem = mm 


Select the correctly written metric notation. 


ia. 8, 0.3 Gm, 03 ¢; 43 Gm, 0.30 ¢ 


15. 1; ml, 1.33 mL, 1.33 ML, 14 ML, 1.330 mL 
16. 5 Kg, 5.0 kg, kg 05, 5 kg, 5 kG 


17. 1.5 mm, 1 mm, 1.5 Mm, 1.50 MM, 15 MM 
18. mg 10, 10 mG, 10.0 mg, 10 mg, 10 MG 


Interpret these metric abbreviations. 


19. mcg 25. mim 
20 24. kg 

21. mg 25cm 
IIE AS: 


After completing these problems, see page 594 to check your answers. 


APOTHECARY AND HOUSEHOLD SYSTEMS 


Apothecary and household measures are most prevalent in home care settings but began to disappear 
from hospitals and other health care organizations in the 1950s. The historic interconnection between 
these systems is interesting. The ancient apothecary system was the first system of medication 
measurement used by apothecaries (pharmacists) and physicians. It originated in Greece and made its 
way to Europe. The English used it during the late 1600s, and the colonists brought it to America. 
A modified system of measurement for everyday use evolved; it is now recognized as the household 
system. Large liquid volumes were based on familiar trading measurements—such as pints, quarts, and 
gallons—which originated as apothecary measurements. Vessels to accommodate each measurement 
were made by craftspersons and widely circulated in colonial America. Likewise, units of weight (such 
as grain, ounce, and pound) are rooted in apothecary. The grain originated as the standard weight of a 
single grain of wheat. 

As the accrediting body for health care organizations, The Joint Commission discourages the use of 
apothecary units and symbols, such as minims (n)), drams (5), ounces (3 ), and grains (gr). But remnants of 
this system are still evident in health care. After more than 100 years as the world’s most popular pill, 
5 grains of aspirin is now labeled in the metric equivalent of 325 milligrams. Drams and ounces still appear 
on some disposable medicine cups along with the metric equivalent, and some 3 mL syringes still show 
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minims (see Chapter 6). Further, it was customary to express apothecary amounts using lowercase Roman 
numerals and to write the amount after the unit of measure. Oddly, the lowercase Roman numeral also had 
a horizontal line over it. Some physicians continue to write amounts using apothecary notation, as in the fol- 
lowing examples. 


EXAMPLES 
give ill tablets Meaning: “Give 3 tablets” 
give grains V aspirin Meaning: “Give a 5-grain aspirin tablet” 


While measurement in grains is disappearing from medication labels and physician orders, some 
medication labels may still include both apothecary and metric measure. Let’s compare an older label 
for morphine sulfate (Figure 3-2) that includes both the apothecary measure in grains and metric 
measure in milligrams with a current label for the same drug measured in milligrams only (Figure 3-3). 


FIGURE 3-2. Morphine 
sulfate 10 mg/mL FIGURE 3-3 Morphine FIGURE 3-4 Nitrostat 0.4 mg 
(1/8 gr/mL) sulfate 10 mg/mL (1/150 gr) 


Store at Controlled Room Temperature NDC 0071-0418-24 
Rx only 


100 Sublingual Tablets 


20°-25°C (68°-77°F) [see USP]. 
Dispense in original, unopened container 


DOSAGE AND USE 
See accompanying prescribing information 


NOC 10019-178-44 


Morphit 


NDC 10019-178-68 


Each tablet contains 0.4 mg nitroglycerin. 


Keep this and all drugs out 
of the reach of children 


Warning—To prevent loss of potency, keep 


1 ® 
Nitrostat 
these tablets in the original container or ina 


(Nitroglycerin © 
Tablets, USP) (04) 
supplemental Nitroglycerin container 


specifically labeled as being suitable for 

Nitroglycerin Tablets. Close tightly 0.4 mg (1/150 gr) 
immediately after each use. 

Manufactured by: 


Pfizer Pharmaceuticals LLC [8212 | 
Vega Baja, PR 00694 8212 


10 mg/mL 3 
FOR SC, iMOR (II, a 
SLOW IV USE - 
1 mL DOSETTE® Vial 8 
PROTECT FROM LIGHT = 
DO NOT USE 

IF PRECIPITATED 

Mid. for an affiliate of 

Baxter Healthcare Corporation 
by: Elkins-Sinn 

Cherry Hill, NJ 08003 
400-829-014 


10 mg/mL (i 
(1/8 gr per mi) 


FOR SC, IM OR SLOW IV USE 
1 ml DOSETTE® Ampul 


Il -FPO-RSS. lll 


IV AL UUM A 


Used with permission from Pfizer Inc 
05-5873-32-2 


Lot. 


Exp.: 


Images courtesy of Baxter Healthcare Corporation. All rights 


reserved. 


And notice the apothecary measure on the Nitrostat (nitroglycerin) label (Figure 3-4). The 
information on the label also tells you that a gr is equivalent to 0.4 mg. You can see how the grain 
abbreviation can easily be misread and confused with gram. It is apparent why The Joint Commission 
(2010) strongly discourages the use of apothecary measure, to prevent medication errors. It is the 
metric measurement on these labels that you will need to identify for dosage calculations. 


CAUTION 


The following apothecary units and symbols may appear on some labels, syringes, and medicine 
cups, or may be written as shorthand by older practitioners. Because they are considered obsolete, 
do not use these symbols, and be careful to differentiate them from acceptable units of measure. 
They are provided here for recognition purposes only, but they can easily be misinterpreted and 
lead to a medication error. If you receive a written order using one of these symbols or 
abbreviations, be safe and ask for clarification. 


DO NOT USE THESE SYMBOLS OR ABBREVIATIONS: 


gr grains: apothecary unit of weight, approximately 60 mg; easily confused with metric gram 
mM minim: apothecary drop, approximately 16 minims per mL 

3 dram: apothecary symbol for amount that is slightly less than a teaspoon, approximately 4 mL 
5 ounce: apothecary symbol for fluid ounce, approximately 30 mL 

SS one-half: apothecary symbol for 4 
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See Appendix B for a comparison of apothecary units and their metric equivalents. 

The following household units are likely to be used by the patient at home where metric measuring 
devices may not be available. They are important for discharge teaching when advising patients and 
their families about take-home prescriptions. We will consider the metric equivalents of these units in 
Chapter 4. Unlike the more precise metric system, fractional amounts in the household system are 
expressed as common fractions (rather than decimals), such as 5 or > 


a: 
REMEMBER 
Household 
Unit Abbreviation Equivalents 
teaspoon t (or tsp) 
tablespoon T (or tbs) 1T=3t 
ounce (fluid) fl oz 1 floz=2T 
cup cup 1 cup = 8 fl oz 
pint pt 1 pt = 2 cups = 16 fl oz 
quart qt 1 gt = 2 pt = 4 cups = 32 floz 
ounce (weight) OZ 16 oz = 1 |b 
pound Ib 
MATH TIP 


When comparing the tablespoon and the teaspoon, the tablespoon is the larger unit, and its abbreviation 
is expressed with a Scull or ace. T. The teaspoon is the smaller unit, and its abbreviation is expressed 
with a lowercase, or “small,” 


CAUTION 


Although some households may use metric measure, many do not, especially in the United States. 
There can be a wide variation in household measuring devices, such as in tableware teaspoons, 
which can constitute a safety risk. Talking to your patients and their families about administering 
medications at home is an excellent teaching opportunity. Determine their familiarity with metric 
units, such as milliliters, and ask what kind of medicine measuring devices they use at home. It is 
best to advise your patients and their families to use the measuring devices packaged with the 
medication or provided by the pharmacy. 


OTHER COMMON DRUG MEASUREMENTS: 
UNITS AND MILLIEQUIVALENTS 


Four other measurements may be used to indicate the quantity of medicine prescribed: international unit, 
unit, milliunit, and milliequivalent (mEq). The quantity is expressed in Arabic numbers with the unit of 
measure following. The international unit represents a unit of potency used to measure such things as 
vitamins and chemicals. The unit is a standardized amount needed to produce a desired effect. Medications 
such as penicillin, heparin, and insulin have their own meaning and numeric value related to the type of 
unit. One thousandth (p99 a of a unit is a milliunit. The equivalent of 1 unit is 1,000 milliunits. 
Oxytocin is a drug measured in milliunits. The milliequivalent (mEq) is one thousandth (F000 000) of an 
equivalent weight of a chemical. The mEq is the unit used when referring to the concentration of serum 
electrolytes, such as calcium, magnesium, potassium, and sodium. 


Section 2 “s"sneme= Measurement Systems, Drug Orders, and Drug Labels 


CAUTION 

The abbreviations U and /U are included on the Official “Do Not Use” List published by The Joint 
Commission (2010). The written words unit and international unit should be used instead, because 
the abbreviations are considered obsolete and too easily misinterpreted for safe practice. See 
Chapter 9 for the full “Do Not Use” list. 


It is not necessary to learn conversions for the international unit, unit, or milliequivalent, because 
medications prescribed in these measurements are also prepared and administered in the same system. 


1 


EXAMPLE 1 & 


a — 
a —— 
Heparin 800 units is ordered, and heparin aa dia! =s 
1,000 units per I mL is the stock drug. % = & ©} 1,000 USP Units/mL 1.2 =? 
rts) G © | ForlV or SC Use Rx only zs = aA 
: : 5S ° 3 aeons Fe ty 
Because there is no standard metric equivalent for 2S 2B | som motile ose va 1g =° 
units, when a medication is ordered in units (such 22 3 a 
2 SAMPLE. NOT FOR HUMAN USE. 


as heparin), the stock drug should be supplied in units. 


EXAMPLE 2 @ 
Potassium chloride 10 mEq is ordered, and 


potassium chloride 20 mEq per 15 mL is the 
stock drug. 


Boe igual 


ete 


Delivers 15 mb 
NDC 0121-1465-15 


@” POTASSIUM CHLORIDE “ 
7 ORAL SOLUTION USP 10% 
20 mEg per 15 mL 
Because there is no standard metric equivalent 
for mEq, when a medication is ordered in mEq 
(such as potassium chloride), the stock drug 


should be supplied in mEq. 


“ DILUTE BEFORE USING 
| (01) 0 03 0 

FOR INSTITUTIONAL USE ONLY 

| ICAL ASSOCIATES, INC 


Sugar Free Aicohol 5% 
0 4211 46515 3 fe 
Rx ONLY & 
ae PHARMAC. 


FENVILLE, SC 29605 
SEE INSERT 


Used with permission from Pharmaceutical Associates, Inc 


EXAMPLE 3 @ 


Oxytocin 2 milliunits (0.002 usp units) intravenous E g NOC 10019-291-12 Mid. for Baxter by = 

per minute is ordered, and oxytocin 10 usp units per as fret ds =Ee 

1 mL to be added to 1,000 mL intravenous solution is Es gp ML AOSAPPRRITIER “S: 

available. Very small doses of a medication (such as ae Makes th sc Ca Rony Lot: =— 8 

oxytocin), may be ordered in milliunits. Remember, 3 : 1 mL Single Dose Vial * Exp. ses 
f 


the prefix milli- means one thousandth. Sometimes 
converting from units to milliunits is necessary. 


QUICK REVIEW 


™ Some symbols and abbreviations are obsolete or can lead to medication errors. If you come across 
these symbols, ask the writer to clarify. Do not use: gr, m, 3, 4, |, ml, cc, U, or IU. 


= Household measurement developed from the ancient apothecary system. Household units are 
most frequently used in home care: t, T, fl.oz, cup, pt, qt, and Ib. 


@ Fractional amounts in the household system are expressed as common fractions. 


= No conversion is necessary for unit, international unit, and mEq, because the ordered dosage and 
supply dosage are in the same system. 


1 unit = 1,000 milliunits 
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Review Set 12 


Interpret the following notations. 


1. 3qt 4.25 Ib 
2. 10 Ib 5. 10T 
3. 10 mEq 


Express the following using medical notation. 
6. seventy-five pounds 
7. thirty milliequivalents 
8. five tablespoons 
9. one and one-half teaspoons 
10. fourteen units 


11. True or False? The household system of measurement is commonly used in hospital 
dosage calculations. 


12. True or False? 1,000 mcg = 1 g 
13. True or False? 1 kg = 1,000 g 
14. Drugs such as heparin and insulin are commonly measured in ; 

15. 1T= t 18. 2pt = qt 


16. 1 floz = ar 19. 8 floz = cup 

17. 160z = Ib 

20. The unit used to measure the concentration of serum electrolytes (such as calcium, magnesium, 
potassium, and sodium) is the and is abbreviated 


After completing these problems, see page 594 to check your answers. 


CLINICAL REASONING SKILLS The importance of the placement of the decimal point cannot 


be overemphasized. Let’s look at some examples of potential 
medication errors related to placement of the decimal point. 


ERROR 


Not placing a zero before a decimal point in medication orders. 


Possible Scenario 


An emergency room physician wrote an order for the bronchodilator terbutaline for a parent with 
asthma. The order was written as follows. 


Incorrectly Written 
Terbutaline .5 mg subcutaneously now, repeat dose in 30 minutes if no improvement 


Suppose the nurse, not noticing the faint decimal point, administered 5 mg of terbutaline subcutaneously 
- instead of 0.5 mg. The patient would receive ten times the dose intended by the physician. 


Potential Outcome 


Within minutes of receiving the injection, the patient would likely complain of aadache and develop 
hycardia, nausea, and vomiting. The patient's hospital stay would be es oe of the 
d a recover ay ie a | 
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Prevention 


This type of medication error is avoided by remembering the rule to place a 0 in front of a decimal 
to avoid confusion regarding the dosage: 0.5 mg. Further, remember to question orders that are 
unclear or seem unsafe or impractical. 


Correctly Written 


Terbutaline 0.5 mg subcutaneously now, repeat dose in 30 minutes if no improvement 


Many medication errors occur by confusing mg and mL. 


CLINICAL REASONING SKILE Remember that mg is the weight of the medication and mL is 


the volume of the medication preparation. 


ERROR 


Confusing mg and mL. 


Possible Scenario 


Suppose a physician ordered the steroid prednisolone syrup 15 mg by mouth twice a day for a 
patient with cancer. Prednisolone syrup is supplied in a concentration of 15 mg in 5 mL. The 
pharmacist supplied a bottle of prednisolone containing a total volume of 240 mL with 15 mg of 
prednisolone in every 5 mL. The nurse, in a rush to give her medications on time, misread the 
order as 15 ml and gave the patient 15 mL of prednisolone instead of 5 mL. Therefore, the 
patient received 45 mg of prednisolone, or three times the correct dosage. 


Potential Outcome 


The patient could develop a number of complications related to a high dosage of steroids: 
gastrointestinal bleeding, hyperglycemia, hypertension, agitation, and severe mood disturbances, 
to name a few. 

Prevention 

The mg is the weight of a medication, and mL is the volume you prepare. Do not allow yourself to 
get rushed or distracted so that you confuse milligrams with milliliters. When you know you are 
distracted or stressed, have another nurse double-check the calculation of the dose. 


/PROBLEMS—CHAPTER 3 


Give the metric prefix for the following parts of the base units. 
1. 0.001 3. 0.01 
2. 0.000001 4. 1,000 


Identify the equivalent unit with a value of 1 that is indicated by the following amounts (such as 
1 unit = 1,000 milliunits). 


5. 0.001 gram 7. 0.001 milligram 
6. 1,000 grams 8. 0.01 meter 
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Identify the metric base unit for the following. 


9. length 11. volume 
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10. weight 


Interpret the following notations. 


12. fl oz ZA pt 
om avd OmeT 
14. mg 22min 
IS. mee 24. g 
16. Ib 25cm 
17, mEq DAS). Ae 
18. t Da iM 
Lowdt 28. kg 
AGE ine: DS, Aho) 


Express the following amounts in proper notation. 


30. three hundred and twenty-five micrograms 
31. one-half teaspoon 


32. two teaspoons 


33. one-third fluid ounce 


34. five million units 


35. one-half liter 


36. five hundredths of a milligram 


37. six hundred milliliters 


38. two and five tenths centimeters 


39. eight hundredths of a milliliter 


AO. five and five tenths kilograms 


Express the following numeric amounts in words. 


41. 84 floz 
42. 375 g 
43. 0.5 kg 
44. 2.6 mL 
45. 20 mEq 
46. 0.4L 
47, 3.05 mcg 
48. 0.17 mg 


1 
49. 14, Ib 
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50. Describe the clinical reasoning that you would use to prevent the medication error. 


Sie 


Possible Scenario 
Suppose a physician ordered oral Coumadin (warfarin), an anticoagulant, for a patient with a history 
of deep vein thrombosis. The physician wrote an order for 10 mg but while writing the order placed 
a decimal point after the 10 and added a 0: 


Incorrectly Written 


Coumadin 10.0 mg orally once per day 


Coumadin 10.0 mg was transcribed on the medication record as Coumadin 100 mg. The patient 
received ten times the correct dosage. 


Potential Outcome 

The patient would likely begin hemorrhaging. An antidote, such as vitamin K, would be necessary 
to reverse the effects of the overdose. However, it is important to remember that not all drugs have 
antidotes. 


Prevention 


BONUS: Describe the strategy that would prevent this medication error. 


Possible Scenario 

Suppose a physician ordered oral codeine, a narcotic analgesic, for an adult patient recovering from 
nasal surgery. The physician wrote the following order for one grain of codeine (approximately 
equivalent to 60 mg). The gr smeared, and the abbreviation of 1 gr is now unclear. Is it grains or grams? 


Physician’s Apothecary Order 


Codeine i gr orally every 4 hours as needed for pain 


Codeine | gram was transcribed on the medication record. Because | gram is equivalent to 1,000 mg 
or about [5 grains, this erroneous dosage is about 15 times more than the intended amount. 


Potential Outcome 

The maximum dosage of codeine is 60 mg every 4 to 6 hours, not to exceed 360 mg per day. If the 
nurse had administered the transcribed dosage, the patient could have experienced acute intoxication 
resulting in violent GI tract symptoms, abdominal pain, burning of the throat, rapid and weak pulse, 
CNS depression, respiratory paralysis, and even death, depending on the fragility of the patient’s 
prior status. 


Prevention 


After completing these problems, see pages 594-596 to check your answers. 


— 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 


Premium Website access code found in the front of your text. 


REFERENCE 
The Joint Commission. (2010). Facts about the Official “Do Not Use” List. Retrieved April 28, 2011, 


from http://www.jointcommission.org/assets/1/1 8/Official_Do%20Not%20Use_List_%206_10.pdf 
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practice software 


Conversions: Metric and Household 
Systems 


OBJECTIVES 


Upon mastery of Chapter 4, you will be able to complete Step 1, Conversion, in the Three-Step 
Approach to dosage calculations. To accomplish this, you will also be able to: 


® Recall from memory the metric and household approximate equivalents. 
= Convert among units of measurement within the same system. 
= Convert units of measurement from one system to another. 


~ edications are usually prescribed or ordered in a unit of weight measurement such as 
grams or milligrams. The nurse must interpret this order and administer the correct 
' number of tablets, capsules, teaspoons, milliliters, or some other unit of volume or 
“Capacity measurement to deliver the prescribed amount of medication. 


EXAMPLE 1 @ 
A prescription notation may read: 


Aldactone 100 mg to be given orally twice a day 


The nurse has on hand a 100 tablet bottle of Aldactone labeled 50 mg in each tablet. To administer 
the correct amount of the drug, the nurse must calculate the prescribed weight of 100 mg to the correct 
number of tablets. In this case, the nurse gives the patient two of the 50 mg tablets, which equals /00 mg 


of Aldactone. To give the prescribed dosage, the nurse must be able to calculate the order in weight to 
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the correct number of tablets of the drug on hand or in stock. THINK: If one tablet equals 50 mg, then 
two tablets equal 100 mg. 


——_- 


Oo 
Store below 25°C (77°F). NDC 0025-1041-31 = _ 
Protect from light. 100 Tablets Rx only é i 
Dispense in tight, Aldactone® . = 
light-resistant, spironolactone 2 ° 
child-resistant containers tablets, USP (50) os = 
: j 7 I 
2 BWSR): S nN xi 
=| DOSAGE AND USE: ae i ae 
& | See accompanying mum CO 8 
6 | prescribing information. Distributed by SOR geting 
@ | Each tablet contains 50 mg G.D. Searle LLC 
3 spironolactone. Division of Pfizer Inc, NY, NY 10017 
oO 


EXAMPLE 2 = 


A prescription notation may read: fi ' NDC 55390-126-05  SmL vial 
E vi F DAZO LAM USUAL DOSAGE: See package insert. 
HCl INJECTION Store at controlled room temperature 


15° to 30°C (59° to 86°F). 


midazolam HCl 2.5 mg by intravenous Beri We eR OR 


ae ; ; ‘ re) / * 
injection immediately 29 mg/S mL C Mfg by: Ben Venue Labs, Inc. 


*Midazolam 5 mg/mL (as the hydrochloride) Bedford, OH 44146 
Mfg for: Bedford Laboratories™ 


The nurse has on hand a vial of midazolam pected ici ied ONL KC-MDZ-VB03 
HCl labeled 25 mg per 5 mL or 5 mg/mL. To 
administer the correct amount of the drug, 
the nurse must be able to fill the injection syringe with the correct number of milliliters. As the nurse, 
how many milliliters would you give? THINK: If 5 mg = | mL, then 2.5 mg = 0.5 mL. Therefore, 0.5 


mL should be administered. 


Used with permission from Bedford Laboratories 


3 IDENTIFYING NEED FOR UNIT CONVERSION 


Sometimes a drug order may be written in a unit of measurement that is different from the supply of drugs 
the nurse has on hand. Usually this will be an order for a medicine that is written in one size of metric 
unit (such as milligrams) but where the medicine is supplied in another metric unit (such as grams). You 
will occasionally encounter a medicine ordered in household or apothecary measure (such as fluid 
ounces). However, the drug will be supplied in metric measure (such as milliliters). The Joint Commission 
(2010) discourages the use of apothecary measure; but until it is prohibited, you may still see it in use. 
Therefore, we will consider examples of conversion within the metric system and between other systems. 
Converting a unit of measure does not change the amount of the ordered dosage of medication, but 
provides an equal but alternate expression of the dosage. Let’s look at examples of medicines ordered and 
supplied in both different size units and different systems of measurement. 


EXAMPLE I s 


Medication order: triazolam 250 mcg orally at bedtime triazolam tablets, USP 


Halcion® q 


Supply on hand: — Halcion 0.25 mg tablets 


Distributed by 

The drug order is written in micrograms, but the drug is supplied in milligrams. Prainacla & Upjohn Co 
V0 Izer Inc, 

NY,NY i017, 


N0609001755 


Used with permission from Pfizer Inc. 
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EXAMPLE 2 = 


Rx only 


1 FL OZ (30 mL) 


Unit Dose NDC 00000-0000-00 


r ALUMINUM 
PLU Giessen 
AND 
SIMETHICONE 
ORAL SUSPENSION | 


Medication order: Antacid Plus ; fl oz after meals 


Supply on hand: Antacid Plus | fl oz (30 mL) 


00000-0000-00 


ANNU LIN 


The drug order is written in fluid ounces (household measure), but 
the drug is supplied in a form that measures both milliliters (metric 
measure) and fluid ounces (household measure). 


= 


© Cengage Learning 2013 


Active Ingredients: aluminum hydroxide, 
magnesium hydroxide, simethicone 
(250 mg-225 mg-20 mg/5 mL) 


Exp, Date 


Store at room temperature. 


DELMAR | Cengage 
D (é L Learning 
For Educational Purposes Only 


Lot. 


In the first example, the prescribed quantity must be converted 
into the unit of measure as supplied. The nurse or other health care 
professional can then calculate the correct dosage to prepare and 
administer to the patient. But in this second example, the nurse must 
take care to select the correct unit of measure from the two options provided on the label before calcu- 
lating the ordered dose. Thus, determining the need for and calculating unit conversions are the first 
steps in dosage calculations. 


CONVERTING FROM ONE UNIT TO ANOTHER 
USING THE CONVERSION FACTOR METHOD 


After learning the systems of measurement common for dosage calculations and their equivalents 
(Chapter 3), the next step is to learn how to use them. First, you must be able to convert or change from 
one unit to another within the same measurement system. To accomplish this simple operation, you need to: 


® Recall the equivalents 
= Multiply or divide 


The following information will help you remember when to multiply and when to divide. 
The conversion factor is a number used with either multiplication or division to change a measurement 
from one unit of measurement to its equivalent in another unit of measurement. 


RULE 
To convert from a larger to a smaller unit of measurement, multiply by the conversion factor. 
THINK: “Larger is going down to smaller, so you will multiply.” Larger J Smaller — Multiply (x) 


Stop and think about this. You know this is true because it takes more parts of a smaller unit to make 
an equivalent amount of a larger unit. To get more parts, multiply. Let’s look at how this works with units 
already familiar to you. 


EXAMPLE 1 & 

How many cups are in 3 quarts? You know that | quart = 4 cups. It takes 4 of the cup units to equal 
1 of the quart units. Cups are smaller than quarts. THINK: Larger { Smaller — Multiply (x). The 
conversion factor for the cup and quart units is 4 cups/qt. 


Multiply by the conversion factor: 


quarts (larger unit) X cups/qt (conversion factor) = cups (smaller unit) 


3 qt X 4 cups/qt = 12 cups 
MATH TIP 
Notice that the original unit (qt) cancels out, leaving the desired unit (cups) in the answer. 


2a x on = 12 cups; or, written more simply, 3 gt <x 4 cups/@t = 12 cups 
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EXAMPLE 2 = 

Now consider two metric units of measurement: gram (g) and kilogram (kg). How many grams are in 
4.5 kilograms? In metric units of measurement, | kg = 1,000 g. It takes 1,000 of the gram units to 
equal | of the kilogram units. Grams are smaller than kilograms; therefore, more are needed to make an 
equivalent amount. THINK: Larger ) Smaller > Multiply (<). The conversion factor for kilograms to 
grams is 1,000 g/kg. Multiply by the conversion factor. 


kilograms (larger unit) X g/kg (conversion factor) = grams (smaller unit) 
4.5 k¢é X 1,000 mg/kg = 4,500 g 
Therefore, 4.5 kg = 4,500 g 


RULE 
To convert from a smaller to a larger unit of measurement, divide by the conversion factor. 
THINK: “Smaller is going up to larger, so you will divide.” Smaller T Larger — Divide (+) 


You know this is true because it takes fewer parts of the /arger unit to make an equivalent amount 
of a smaller unit. To get fewer parts, divide. Again, let’s first convert units already familiar to you. 


EXAMPLE 1 & 


How many tablespoons are in 6 teaspoons? You know that 1 T = 3 t. The conversion factor is 
3t/T. Tablespoons are larger units than teaspoons. Divide by the conversion factor because it 
takes fewer of the tablespoon units to equal the equivalent amount in teaspoon units. 
THINK: Smaller 1 Larger — Divide (+) 


teaspoons (smaller unit) + t/T (conversion factor) = tablespoons (larger unit) 


Otago = Otle 3st — 20 


MATH TIP 

Recall that dividing by a fraction involves inverting the divisor and multiplying. 
j Oy Cre SiN ahs Lee ual aibe Ore vee 

Oe As ie or ae Ae ee 


Or more simply: 6C= 3/1 = 61x 11/3027 


Now let’s examine conversion of units used for health care. 


EXAMPLE 2 @ 

How many grams are equal to 500 milligrams? Recall that 1 g = 1,000 mg. Grams are larger 
than milligrams; therefore, fewer are needed to make an equivalent amount. THINK: 
Smaller 7 Larger — Divide (+). The conversion factor for milligrams to grams is 1,000 mg/ 
Divide by the conversion factor. 


2. 
5 


milligrams (smaller unit) + mg/g (conversion factor) = grams (larger unit) 
500 mg ~ 1,000 mg/g = 500 mg | g/1,000 mg = 0.5 g 
Therefore, 500 mg = 0.5 g 


CONVERTING WITHIN THE METRIC SYSTEM 


The most common conversions in dosage calculations and health care are within the metric system. As you 
recall from Chapter 3, most metric conversions are simply derived by multiplying or dividing by 1,000. 
Recall from Chapter | that multiplying by 1,000 is the same as moving the decimal point three places to 
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the right. Notice that in the following examples you are asked to find the equivalent amount of the smaller 
unit. It makes sense that the resulting number of smaller units would be greater than the original number 
of larger units. In this first example, you are converting grams to milligrams, so you multiply. 


EXAMPLE 1 # 
Convert 2 grams to the equivalent number of milligrams. 


I. Recall the known equivalent: | g = 1,000 mg; conversion factor is 1,000 mg/g 


2. THINK: To convert 2 grams to the equivalent number of milligrams, you would first determine 
that the gram is the larger unit. Larger { Smaller > Multiply (<). Therefore, you would multiply 


to convert to milligrams, the smaller unit. 


3. Multiply by 1,000 mg/g: 2 ¢ X 1,000 mg/g = 2,000 mg 
or 
2gZg= 2.000. = 2,000 mg (moving decimal 3 places to the right; add 
3 zeros to complete the operation) 


Thus, you know that a medicine container labeled 2 grams per tablet means the same as 
2,000 milligrams per tablet. 


MATH TIP 


Notice that to multiply 2 by 1,000, you are moving the decimal three places to the right. 

This is a shortcut. Sometimes to complete this operation, you add zeros to hold the places equal 
to the number of zeros in the equivalent. In this case, 1 g = 1,000 mg, so you add three zeros: 
2 X 1,000 = 2.000, = 2,000 


EXAMPLE 2 @ 
Convert: 0.3 mg to mcg 
Equivalent: 1 mg = 1,000 mcg; therefore, conversion factor is 1,000 mcg/mg 
THINK: Larger { Smaller > Multiply (x) 
Multiply by 1,000 mcg/mg: 0.3 mg x 1,000 mcg/mg = 300 mcg 
or move decimal point 3 places to the right 
0.3 mg = 0.300. = 300 mcg (2 zeros are added to complete the operation) 
A 
EXAMPLE 3 @ 
Convert: 2.5 g to mg 
Equivalent: | g = 1,000 mg; therefore, conversion factor is 1,000 mg/g 
THINK: Larger | Smaller > Multiply (x) 
Multiply by 1,000 mg/g: 2.5 g < 1,000 mg/g = 2,500 mg 
or move decimal point 3 places to the right 
2.5 g = 2.500. = 2,500 mg (2 zeros are added to complete the operation) 
A 
EXAMPLE 4 = 
Convert: 0.15 kg to g 


Equivalent: | kg = 1,000 g; therefore, conversion factor is 1,000 g/kg 
THINK: Larger ) Smaller — Multiply (X) 


Multiply by 1,000 g/kg: 0.15 kg < 1,000 g/kg = 150g 
or move decimal point 3 places to the right 
0.15 kg = 0.150, = 150 g (1 zero is added to complete the operation) 
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EXAMPLE 5 = 
Convert: 0.04 L to mL 


Equivalent: 1 L = 1,000 mL; therefore, conversion factor is 1,000 mL/L 


THINK: Larger ) Smaller > Multiply (x) 


Multiply by 1,000 mL/L: 0.04¥ x 1,000 mL/K = 40 mL 
or move decimal point 3 places to the right 
0.04 L = 0.040, = 40 mL (1 zero is added to complete the operation) 


EXAMPLE 6 a 
Knowing how to do unit conversions is also helpful when conducting physical assessment. An infant's 
head circumference is 40.5 cm. How many millimeters does that equal? 


Convert: 40.5 cm to mm 


Equivalent: 1 cm = 10 mm; therefore, conversion factor is 10 mm/cm (not 1,000 this time), so you 
move the decimal point | place to the right. 


THINK: Larger | Smaller > Multiply (x) 


Multiply by 10 mm/cm: 40.5 emt * 10 mm/em = 405 mm 
or move decimal point | place to the right 
40.5 cm = 40.5, = 405 mm 


Now let’s consider conversions that go the opposite way—from a smaller unit (such as mL) to a 
larger unit (such as L). It makes sense that the resulting number of larger units will now be less than the 
original number of smaller units. 

Remember that to convert a smaller unit to its equivalent larger unit, such as milliliters to liters, you 
divide. THINK: Smaller 1 Larger — Divide (+). Recall the equivalent of 1 L = 1,000 mL and then 
divide the number of milliliters by 1,000 mL/L. Thus, if you have a bottle that contains 5,000 milliliters 
of boric acid solution, you know that this is the same as 5 liters of solution. Dividing by 1,000 is the 
same as moving the decimal point three places to the left. 


EXAMPLE 1 # 

Convert: 5,000 mL to L 

Equivalent: 1 L = 1,000 mL; therefore, conversion factor is 1,000 mL/L 
THINK: Smaller ? Larger —> Divide (+) | 


Divide by 1,000 mL/L: 5,000 mL + 1,000 mL/L = 5,000 mE X 1 L/1,000 mE = 5L 
or move decimal point 3 places to the left 
5,000 mL = 5.000, = 5 L (eliminate unnecessary zeros) 


MATH TIP 


Let’s look again at the shortcut for dividing 5,000 by 1,000. Now you are moving the decimal three 
places to the left, and then eliminating unnecessary zeros. 5,000 + 1,000 = 5.000. = 5 
ee 


CAUTION 


Leaving unnecessary zeros may lead to confusion and misinterpretation. For safety, the unnecessary 
zeros must be eliminated. Likewise, use a leading zero for emphasis of a decimal point when a decimal 
number is less than 1. Both of these cautions are demonstrated in the next example. 
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EXAMPLE 2 

Convert: 500 mcg to mg 

Equivalent: 1 mg = 1,000 mcg; therefore, conversion factor is 1,000 mcg/mg 

THINK: Smaller } Larger — Divide (+) 

Divide by 1,000 mceg/mg: 500 mcg + 1,000 mcg/mg = 500 meg | mg/1,000 meg = 0.5 mg 


or move decimal point 3 places to the left 
500 mcg = 00. = 0.5 mg (Eliminate unnecessary zeros. As the amount is 


less than I, use a leading zero for emphasis of the decimal point.) 


MATH TIP 


Sometimes, to complete the operation, you must add zeros equal to the number of zeros in the 
equivalent to hold the places, as shown in Examples 3 and 4. 


EXAMPLE 3 s 

Convert: 20 mg to g 

Equivalent: 1 g = 1,000 mg; therefore, conversion factor is 1,000 mg/g 

THINK: Smaller | Larger — Divide (+) 

Divide by 1,000 mg/g: 20 mg + 1,000 mg/g = 20 mg X 1 g/1,000 mg = 0.02 g 
or move decimal point 3 places to the left 
20 mg = .020. = 0.02 g (First you must add a zero to complete the operation. 
Then eliminate the unnecessary zero and use a leading zero for emphasis in your 
final answer.) 

EXAMPLE 4 = 

Convert: 5 g to kg 

Equivalent: 1 g = 1,000 kg; therefore, conversion factor is 1,000 g/kg 

THINK: Smaller | Larger — Divide (+) 

Divide by 1,000 g/kg: 5 g + 1,000 g/kg = 5 g X 1 kg/1,000 g = 0.005 kg 
or move decimal point 3 places to the left 
f= 0,005. = 0.005 kg (Add zeros to complete the operation. Use a leading 
zero for emphasis.) 

EXAMPLE 5 @ 

A patient’s wound measures 31 millimeters. How many centimeters does that equal? 

Convert: 31 mm to cm 

Equivalent: | cm = 10 mm; therefore, conversion factor is 10 mm/cm (not 1,000 this time) 


THINK: Smaller } Larger — Divide (+) Notice that you are dividing by 10, so you will move the 
decimal | place to the left. 


Divide by 10 mm/cm: 31 mm + 10 mm/cm = 31 mat X 1 cm/10 pam = 3.1 cm 
or move decimal point | place to the left 
Mt inva = 3.1. = 3.1 cm 


REMEMBER 

When converting from a larger to a smaller unit of measure, the resulting number of smaller units 
should be greater than the original number of larger units. Conversely, when converting from a 
smaller to a larger unit of measure, the resulting number of larger units should be less than the 
original number of smaller units. After all calculations, ask yourself, “Does this answer make sense?” 
If it does not, stop and check for your mistake. 
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Sect ion 2 ees 


MATH TIP 
Remember this diagram when converting within the metric system. 


Move decimal point three places to the left for each step. 
~~ 
kg g mg mcg 
ya 
Move decimal point three places to the right for each step. 


EXAMPLES a 

1 mcg = 0.001 mg (moved decimal point to the left 3 places) 

2 g = 2,000 mg (moved decimal point to the right 3 places) 

2 g = 2,000,000 mcg (moved decimal point to the right 6 places, as the conversion required two steps) 
In time, you will probably do these calculations in your head with little difficulty. If you feel you do not 


understand the concept of conversions within the metric system, review again the decimal section in Chap- 
ter | and the metric section in Chapter 3. Also get help from your instructor before proceeding further. 


QUICK REVIEW 

Use the conversion factor method to convert from one unit of measurement to another. 
m Recall the equivalents. 

m Identify the conversion factor. 


MULTIPLY by the conversion factor to convert to a smaller unit. 
THINK: Larger J Smaller — Multiply (x) 


DIVIDE by the conversion factor to convert to a larger unit. 
THINK: Smaller ? Larger — Divide (+) 


Review Set 13 : 


Convert each of the following to the equivalent unit indicated. 


1. 500 mL = ie; 16. 0.75 L = TE 
2. 0.015 g = mg 17. 5,000 mL = eek 

3. 8 mg = a ee a ris. = 62 ee 
4. 10 mg = g 19. lg = mg 
5. 60 mg = g 20. 3,000 mL = ie 

6. 300 mg = g 21. 23 mcg = mg 
7,022 = mg 225 105 o= kg 
8. 12g= mg 23. 18 mcg = Lome 
9. 0.0025 kg = g 24. 0.4 mg = mcg 
10. 0.065 g = mg 25. 2,625 g = kg 
11. 0.005 L = mL 26. 50cm = m 
Pe Sie mL 27. 10b = mL 
13. 100 mcg = mg 28. 450 mL = le 
14. 250 mL = IL 29.5 mL = Is 
15. 2kg = g 30. 30 mg = 2 ON EinGs 


After completing these problems, see page 595 to check your answers. 


Chapter 4 ®eee Conversions: Metric and Household Systems 105 


9 APPROXIMATE EQUIVALENTS 


Fortunately, the use of the apothecary and household systems is infrequent and may soon become 
completely obsolete in health care, to prevent medication errors. These systems are most often still used 
in the home care setting. Conversions between the apothecary and household units still in use are based 
on approximate equivalents. More exact equivalents are not practical and, therefore, rarely used by 
health care workers. For example, a more exact equivalent of 1 U.S. fluid ounce as measured in 
milliliters is 29.5735296875 milliliters, or approximately 30 milliliters; but in the U.K. 1 fluid ounce is 
28.4130625 milliliters. There are 32 fluid ounces per | U.S. quart, and this is generally accepted to be 
approximately 1 liter; but the more exact conversion is 946.35295 milliliters. This is further complicated 
by the relationship of pints, quarts, and fluid ounces, all of which explains why these systems are 
discouraged by The Joint Commission (2010) and are becoming obsolete in traditional health care settings. 

The approximate equivalents in the following Remember Box are the ones you need to learn so that you 
can convert from one system to another. Other obsolete approximate equivalents are included in Appendix B: 
drams (volume measure which is still evident on some disposable medicine cups along with teaspoons, 
tablespoons, fluid ounces, and milliliters), minims (volume measure which is still evident on some 
hypodermic syringes along with the metric equivalent), and grains (weight measure, still evident on labels of 
some older medications along with the metric equivalent). Memorize these approximate equivalents. 


REMEMBER 
Approximate Equivalents 


Tt=S3m_L 

i= tS ml =< atl oz 

1 floz = 30 mL = 6t 

1L=1 qt = 32 floz = 2 pt = 4 cups 
1 pt = 16 floz = 2 cups 

1 cup = 8 floz = 240 mL 

1 kg = 2.2 |b 

Tin = 2.5cm 


a CONVERTING BETWEEN SYSTEMS OF MEASUREMENT 
USING THE CONVERSION FACTOR METHOD 


Now let’s convert units between systems of measurement using approximate equivalents and the 
conversion factor method. Recall that to convert from a larger to a smaller unit of measure, you must 
multiply by the conversion factor. THINK: Larger ) Smaller > Multiply (xX) 


EXAMPLE 1 @ 

Convert: 2 fl oz to mL 

Approximate equivalent: 1 fl.oz = 30 mL. Conversion factor is 30 mL/fl oz. 
THINK: Larger { Smaller > Multiply (Xx) 

2 flez X 30 mL/flez = 60 mL 

EXAMPLE 2 

Convert: 75 in to cm 

Approximate equivalent: | in = 2.5 cm. Conversion factor is 2.5 cm/in. 
THINK: Larger J Smaller > Multiply (x) 

75 mt X 2.5 cm/ui = 187.5 cm 


106 


Section 2 sss" Measurement Systems, Drug Orders, and Drug Labels 


EXAMPLE 3 a 
The hospital scale weighs a child at 40 kg. The mother wants to know her child’s weight in pounds. 
Convert: 40 kg to Ib 


Approximate equivalent: 1 kg = 2.2 Ib. Conversion factor is 2.2 lb/kg. 
THINK: Larger { Smaller > Multiply (<) 
40 kg X 2.2 lb/kg = 88 Ib 


Recall that to convert from a smaller to a larger unit of measure, you must divide by the conversion 
factor. THINK: Smaller Larger — Divide (+). Now the resulting number of larger units will be less 
than the original number of smaller units. 


EXAMPLE 1 = 

Convert: 45 mL tot 

Approximate equivalent: 1 t = 5 mL. Conversion factor is 5 mL/t. 
THINK: Smaller 7 Larger — Divide (+) 

45min 5 miL/t—"45 mt xX l/s — 9 

EXAMPLE 2 = 

Convert: 66 lb to kg 

Approximate equivalent: 1 kg = 2.2 lb. Conversion factor is 2.2 lb/kg. 
THINK: Smaller t Larger — Divide (+) 

66 Ib + 2.2 Ib/kg = 6616 X | kg/2.2 b = 30 kg 


EXAMPLE 3 = 


Convert: 40 cm to in 

Approximate equivalent: | in = 2.5 cm. Conversion factor is 2.5 cm/in. 
THINK: Smaller t Larger — Divide (+) 

40 cm + 2.5 cm/in = 40 cet X 1 in/2.5 emi = 16 in 


MATH TIP 


A clue for remembering the approximate equivalent 1 kg = 2.2 lb is to realize that there are about 
2 pounds for every kilogram, so the number of kilograms you weigh is about half the number of 
pounds you weigh. (This could almost make getting on a metric scale pleasant.) 


Try this: Convert your weight in pounds to kilograms rounded to hundredths, or two decimal places. 
Now check your answer. Is your weight in kilograms approximately 5 your weight in pounds? Then you 
are correct! 

By using the approximate equivalents that you know, you can determine an unknown equivalent 
using the common equivalent between them. For example, we know that | teaspoon = 5 milliliters, and 
we know that | fluid ounce = 30 milliliters. Therefore, we can convert fluid ounces to teaspoons. The 
common equivalent is milliliters. Notice that in this example you will multiply and divide. 


EXAMPLE 
Convert: ie fl oz to t 


Approximate equivalents: 1 t = 5 mL 
1 floz = 30 mL 
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THINK: Larger { Smaller > Multiply (x) 

Smaller | Larger — Divide (+) 
15 floz X 30 mL/fl oz = 1.5 flez x 30 mL/fLoz = 45 mL 
45 mL + 5 mL/t = 45 mE X 1t/5 mE = 9t 


QUICK REVIEW 


fe) rm d 


Review Set 14 


Convert each of the following amounts to the unit indicated. Indicate the approximate equivalent(s) used 
in the conversion. If rounding is necessary, round decimals to two places (hundredths). 


Approximate Equivalent 


Las 2S 
is mL 
3. 15 mL = fl oz 
4. 25 floz = mL 
Se oO qt 
6520 ml — t 
ee mL 
G0 ke = IIB 
9. 250 lb = ees 
10. 3L= qt 
1155 ke = Ib 
D112 in = cm 
ieee it 
43t= mL 
15099 Iba kg 
Loe pt = 

17. 15 cups = mL 
SaaS ft 
19. 30cm = in 


~ 
S 
on 
= 
II 
ae 
° 
N 
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32 in = cm 
350 mm = in 
7.5 cm = in 
2in = mm 
A0 kg = Ib 
7.16kg = Ib 
110 lb = kg 
3.5kg = Ib 
29. 63 Ib = kg 
. A newborn infant is 21 5 inches long. Her length is cm. 


34. 


oor 


36. 


ou 


ou) 


. The label for a granular medicine recommends mixing it with at least 120 mL of water or juice. 


At the time of discharge, the nurse should advise the patient to mix the medicine with 
fluid ounce(s) or cup(s) of water or juice. 


. A patient who weighs 250 Ib starts a weight-loss program with a goal of losing 10 Ib before the 


next doctor’s appointment. At the next office visit, the patient is weighed at 108 kg. Has the 
patient met the weight-loss goal? 


. Calculate the total fluid intake in mL for 24 hours. 


Breakfast 8 fl oz milk 
6 fl oz orange juice 
4 fl oz water with medication 


Lunch 8 fl oz iced tea 
Snack 10 fl oz coffee 

4 fl oz gelatin dessert 
Dinner 8 fl oz water 


6 fl oz tomato juice 
6 fl oz beef broth 
Snack 5 fl oz pudding 
12 fl oz diet soda 
4 fl oz water with medication | Total = mL 


A child who weighs 55 Ib is to receive 0.05 mg of a drug per kg of body weight per dose. How 
much of the drug should the child receive for each dose? mg 


A child is taking 12 mL of a medication 4 times per day. If the full bottle contains 16 fluid ounces 
of the medication, how many days will the bottle last? day(s) 


The doctor prescribes 10 mL of Betadine concentrate in 480 mL of warm water as a soak for a 
finger infection. Using measures commonly found in the home, how would you instruct the 
patient to prepare the solution? 


The patient is to receive 10 mL of a drug. How many teaspoonsful should the patient take? 


. An infant is taking a ready-to-feed formula. The formula comes in quart containers. If the infant 


usually takes 4 fluid ounces of formula every 3 hours during the day and night, how many quarts 
of formula should the mother buy for a 3-day supply? qt 


An infant’s head circumference is 40 cm. The parents ask for the equivalent in inches. You tell the 
parents their infant’s head circumference is in. 


Chapter 4 se Conversions: Metric and Household Systems 109 


40. The patient tells you he was weighed in the physician’s office and was told he is 206 pounds. 
What is his weight in kilograms? i ees) 


After completing these problems, see pages 595—596 to check your answers. 


SUMMARY 


At this point, you should be quite familiar with the equivalents for converting within the metric and 
household systems and from one system to another. From memory, you should be able to recall 
quickly and accurately the equivalents for conversions. If you are having difficulty understanding the 
concept of converting from one unit of measurement to another, review this chapter and seek addi- 
tional help from your instructor. 

Consider the two Clinical Reasoning Skills scenarios, and work the Practice Problems for Chapter 4. 
Concentrate on accuracy. One error can be a serious mistake when calculating the dosages of medicines 
or performing critical measurements of health status. 


| ERROR 


_ Incorrectly interpreting an apothecary symbol. 


CLINICAL REASONING SKILLS 


Possible Scenario 


To prevent hypokalemia (lowered potassium), a physician ordered 55 potassium gluconate 20 mEq 
elixir three times a day, for a hospitalized patient who was also receiving digitalis and diuretic therapy. 
The nursing student did not recognize the fluid ounce symbol and interpreted the order as 5 of 
the 20 mEq amount. The potassium gluconate was supplied as 20 mEq per 15 mL, and the 
physician intended for the patient to receive 15 mL three times a day; instead, the student nurse 
prepared 7.5 mL or 13 t of the elixir in a medicine cup. The nursing instructor asked the student 


nurse to explain how Se determined the amount to give, and the ee explained that the order 
is for 5 of the 20 mEq per 15 mL amount, so 5 of 15 mL is 7.5 ty or 13 t. The instructor pointed 
to the 3 symbol and suggested that the physician likely intended 4 fl oz, which is the same as 15 mL. 


Potential Outcome 


If the student nurse had given over several days the dose amount she prepared, the patient would 
have received only 50% of the intended dosage of the potassium gluconate and could potentially 
have developed digitalis toxicity leading to confusion, vomiting, diarrhea, blurred vision, irregular 
pulse, and palpitations. 


Prevention 


This type of medication error is avoided by clarifying all drug orders that are confusing or that 
include unfamiliar symbols. If you are not sure: stop, think, and ask. In this case, the physician 
should have been contacted to clarify the order. Ideally, the hospital would follow The Joint 
Commission (2010) recommendations regarding unsafe use of abbreviations, acronyms, and 
symbols and put apothecary symbols on its “Do Not Use” List. 
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ERROR 


Not moving the correct number of decimal spaces when using 
the shortcut method to multiply by a power of 10. 


CLINICAL REASONING SKILL 


Possible Scenario 


A physician ordered 125 meg of digoxin once each day for a patient treated for congestive heart 
failure. Supplied were scored tablets in individual packages labeled 0.25 mg per tablet. The 
conversion needed was mg to mcg, a larger unit to a smaller unit. The nurse remembered that to 
convert from a larger unit to a smaller unit you multiply by the conversion factor. The nurse also 
knew that 1,000 mcg = 1 mg and that the conversion factor was 1,000 mcg/mg. But, in a hurry, 
the nurse forgot to add a zero to create the correct number of decimal spaces and incorrectly 
figured the problem this way: 


0.25 X 1,000 = 0.25. = 25 mcg INCORRECT 


The nurse then reasoned, “If the physician’s order was 125 mcg, then with 25 mcg tablets on hand, 
the patient must need 5 tablets because 5 tablets of 25 mcg each equal 125 mcg.” The nurse 
started to administer the 5 tablets but hesitated because it seemed like a large number of tablets. 
The nurse asked a fellow nurse to double-check the calculations. The second nurse found the error. 
The correct conversion is: 


0.25 mag xX 1,000 mcg/mg = 0.250. = 250 mcg CORRECT 
The tablets are 250 mcg each, not 25 mcg each. The patient should receive 5 tablet, not 5 tablets. 


Potential Outcome 


Digoxin is a high-alert cardiac medication that may lead to serious adverse reactions at toxic jevels. 
lf the nurse had proceeded with the incorrect amount, the patient would have received 10 times 
the normal dose and very likely would have had serious complications, such as severe bradycardia or 
cardiac arrhythmias. 


Prevention 


Fortunately, the error was caught and the patient was given the correct amount, which was 5 tablet. 
A medication administration error was prevented because the nurse stopped to consider, “Does this 
make sense?” After every dosage calculation, ask if the answer makes sense. If still in doubt, especially 
with high-alert medications, ask another nurse to double-check your thinking and the calculation. 


Give the following equivalents without consulting conversion tables. If rounding is necessary, round 
decimals to two places (hundredths). 


1.0.5 g = mg 7. 250 mL = pt 
2. 0.01 g = mg 8. 300 g = kg 
3.7.5 mL = i; 9. 28in = ; cm 
4.3 qt= ib 10. 68 kg = lb 
5. 4mg = mcg 11. 2,025 g = Ib 
6. 500 mL = ib 12. 35 floz = mL 


47. 


48. 


49, 
50. 
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.51b40z = kg 30. 90 mL = fl oz 

. 16cm = in 31. 375 mcg = mg 

.4T = fl oz 32. 2T = mL 

. 65 in = m 33. 2.2 lb = kg 

. 705 Ib = ke 34. 5 mL = t 

. 3,634 ¢ = Ib 35. 1,000 mL = L 

. 8mL = L 36. 15g = mg 

. 450 mg = g eM 15 floz = mL 

2o.0- Cm = in 38. 1,500 mL = qt 

2.0.52 = mg 39. 2kg = Ib 

. 0.6 mg = mcg 40. 25 mg = g 
24. 4,050 mL = E 41. 43 kg = a g 

. 150 1b = kg 42. 60 mg = 2. Sag 

, ob = qt 43. 0.015 g = een 

e222 1b'= kg 44. 45 mL = ee 

. 2cups = IN 45. 0.25 mg = 2 Sines 

.6t= ee ee ee |: 


. As a camp nurse for 9- to 12-year-old children, you are administering ot teaspoons of oral liquid 


Children’s Tylenol to 6 feverish campers every 4 hours for oral temperatures above 100°F. You 
have on hand a 4 fluid ounce bottle of liquid Children’s Tylenoi. How many complete, or full, 


doses are available from this bottle? full doses 


At this same camp, the standard dosage of Pepto-Bismol for 9- to 12-year-old children is 
| tablespoon. How many full doses are available in a 120 mL bottle? full doses 


Calculate the total fluid intake in mL of this clear liquid lunch: 


apple juice 4 fluid ounces 

chicken broth 8 fluid ounces 

gelatin dessert 6 fluid ounces 

hot tea 10 fluid ounces 

TOTAL = mL 

A newborn weighs 5,250 g. Her weight is approximately equivalent to lb. 


Describe the strategy to prevent this medication error. 


Possible Scenario 


An attending physician ordered cefotaxime 2 g intravenously immediately for a patient with a leg 
abscess. The supply dosage available is /,000 mg per 10 mL. The nurse was in a rush to give the 
medication and calculated the dose this way: 


Ihe 1 g = 1,000 mg 
then fe oe 0007 2) — 500 ins per Sm 


Then the nurse administered 5 mL of the available cefotaxime. 
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Potential Outcome 


The patient received only i or 25%, of the dosage ordered. The patient should have received 2,000 mg, 
or 20 mL, of cefotaxime. The leg abscess could progress to osteomyelitis (a severe bone infection) or 
septicemia (a blood infection) because of underdosage. 


Prevention 


After completing these problems, see page 596 to check your answers. 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 


REFERENCES 


The Joint Commission. (2010). Facts about the Official “Do Not Use” List. Retrieved April 28, 2011, from 
http://www. jointcommission.org/assets/1/18/Official_Do%20Not%20Use_List_%206_10.pdf 


Use your online 
practice software 


Conversions for Other Clinical 
Applications: Time and Temperature 


OBJECTIVES 
Upon mastery of Chapter 5, you will be able to: 


= Convert between traditional and international time. 
= Convert between Celsius and Fahrenheit temperature. 


4 (aes chapter focuses on two other conversions applied in health care. Time is an essential part 
of the drug order. Jemperature is an important measurement of health status. 


B 
S s 
ie 


CONVERTING BETWEEN TRADITIONAL 
AND INTERNATIONAL TIME 


It is becoming increasingly popular in health care settings to keep time with a system more straightforward 
than traditional time, using the 24-hour clock. In use around the world and in the U.S. military for many 
years, this system is known as international time or military time. 

Look at the 24-hour clock (Figure 5-1). Each time designation is comprised of a unique four-digit 
number. Notice that there are two circles of numbers (an inner and an outer circle) that identify the hours 
from 0100 to 2400. The inside numbers correlate to traditional AM time (midnight to 11:59 Am)—time 
periods that are ante meridian, or before noon. The outside numbers correlate to traditional PM time 
(noon to 11:59 pm)—time periods that are post meridian, or after noon. ae 
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FIGURE 5-1 24-hour clock depicting 0015 (12:15 Am) 
and 1215 (12:15 pm) 
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MIDNIGHT 
v 


2100 | 0900 03004 1500 


OUTER CIRCLE: 
1600 AFTER 
NOON 


INNER CIRCLE: 
BEFORE 
NOON 


0400 


1800 


Hours on the 24-hour clock after 0059 minutes (zero-zero fifty-nine) are stated in hundreds, and the 
word zero precedes hours under ten hundred (single-digit hours in traditional time). 


EXAMPLE 1 @ EXAMPLE 2 @ 
0400 is stated as zero four hundred. 1600 is stated as sixteen hundred. 


Between each hour, the time is read simply as the hour and the number of minutes, preceded by zero 
as needed. 


EXAMPLE 1 @ EXAMPLE 2 = 
0421 is stated as zero four twenty-one. 1659 is stated as sixteen fifty-nine. 


The minutes between 2400 (midnight) and 0100 (1:00 AM) are written as 0001, 0002, 0003 . . . 0058, 
0059. Each zero is stated before the number of minutes. 


EXAMPLE 1 & EXAMPLE 2 a 
0009 is stated as zero-zero-zero nine. 0014 is stated as zero-zero fourteen. 


Midnight can be written two different ways in international time: 


m 2400 and read as twenty-four hundred, or 
= (000 (used by the military) and read as zero hundred. 

Use of the 24-hour clock decreases the possibility for error in administering medications and 
documenting time, because no two times are expressed by the same number. There is less chance for 
misinterpreting time using the 24-hour clock. 

EXAMPLE 1 = EXAMPLE 2 


13 minutes after | AM is written 0/73. 13 minutes after | PM is written /3/3. 
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The same cannot be said for traditional time. The AM or PM notations are the only things that 
differentiate traditional times. 
EXAMPLE 1 = EXAMPLE 2 @ 
13 minutes after 1 AM is written /:/3 Am 13 minutes after | PM is written /:/3 Pm 


Careless notation in a medical order or in patient records can create misinterpretation about when a 
therapy is due or actually occurred. Figure 5-2 shows the comparison of traditional and international 
time. Notice that international time is less ambiguous. 


FIGURE 5-2 Comparison of 


traditional and international AM Int’l Time PM Int'l Time 
se 12:00 midnight 2400 12:00 noon 1200 
1:00 0100 1:00 1300 
2:00 0200 2:00 1400 
3:00 0300 3:00 1500 
4:00 0400 4:00 1600 
5:00 0500 5:00 1700 
6:00 0600 6:00 1800 
z 7:00 0700 7:00 1900 
. 8:00 0800 8:00 2000 
: 9:00 0900 9:00 2100 
= 10:00 1000 10:00 2200 
S 11:00 1100 11:00 2300 


RULES 
1. Traditional time and international time have similar numbering from 1:00 am (0100) through 
12:59 pm (1259). 


2. Minutes after 12:00 am (midnight) and before 1:00 Am are 0001 through 0059 in international time. 


3. Hours from 1:00 pm through 12:00 Am (midnight) are 1200 hours greater in international time 
(1300 through 2400). 


4. International time is designated by a unique four-digit number. 


5. The hour(s) and minute(s) are separated by a colon in traditional time, but no colon is typically 
used in international time. However, you may see international time represented with a colon, 
such as 14:00 for 1400 (for 2:00 pm) and so forth. 


MATH TIP 

For the hours between 1:00 pm (1300) and 12:00 am (2400), add 1200 to traditional time to find 
equivalent international time; subtract 1200 from international time to convert to equivalent 
traditional time. 


Let’s apply these rules to convert between the two time systems. 


EXAMPLE | @ EXAMPLE 3 @ 
3:00 pM = 300 + 1200 = 1500 12:45 AM = 0045 
EXAMPLE 2 @ EXAMPLE 4 a 


2212 = 2212 — 1200 = 10:12 Pm 0004 = 12:04 AM 
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EXAMPLE 5 @ EXAMPLE 6 ® 
0130 = 1:30 AM 11:00 AM = 1100 


QUICK REVIEW 
# International time is designated by 0001 through 1259 for 12:01 am through 12: 59 pm and 1300. 
through 2400 for 1:00 pm through 12:00 midnight. 


® The hours from 1:00 pm through 12:00 midnight in traditional time are 1200 hours are in 
international time (1300 through 2400). 


Review Set 15 


Convert international time to traditional AM/PM time. 


1. 0032 = 6. 1215 = 
20730 e— TE, NU 

3. 1640 = 8. 1010 = 

4. 2121 = De aS 

5. 2359 = 10. 1825 = 
Convert traditional to international time. 

ie OreN 16. 3:45 AM = 
12. 12:04 AM = 17. 12:00 midnight = 
13. 9:45 PM = 18. 3:30 PM = 
14. 12:00 noon = 19. 6:20 AM = 
WS, ESS 2G = 20. 3:45 PM = 


Fill in the blanks by writing out in words the times indicated. 
21. In 24-hour time, 0623 is stated 
22. In 24-hour time, 0041 is stated 
23. In 24-hour time, 1903 is stated 
24. In 24-hour time, 2311 is stated 
25. In 24-hour time, 0300 is stated 


After completing these problems, see page 597 to check your answers. 


CONVERTING BETWEEN CELSIUS 
AND FAHRENHEIT TEMPERATURE 


Another important conversion in health care involves Celsius and Fahrenheit temperatures. Simple 
formulas are used for converting between the two temperature scales. It is easier to remember the 
formulas when you understand how they are related. The Fahrenheit (F) scale establishes the freezing 
point of pure water at 32° and the boiling point of pure water at 212°. The Celsius (C) scale establishes 
the freezing point of pure water at 0° and the boiling point of pure water at 100°. 
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FIGURE 5-3 Comparison of Celsius and Fahrenheit temperature 


scales 
© Cengage Learning 2013 


Celsius scale Fahrenheit scale 


Boiling point of / 
pure water: 100° | 


98.6° || 


Freezing point of 
pure water: O° | 


= - 32° | 


| 
Oo }} ke 
iS. 


Look at Figure 5-3. Note that there is 180° difference 
between the boiling and freezing points on the Fahrenheit 
thermometer and 100° between the boiling and freezing 
points on the Celsius thermometer. The ratio of the 
difference between the Fahrenheit and Celsius scales can 
be expressed as 180:100 or =. When reduced, this ratio 
is equivalent to 1.8. You will use this constant in 
temperature conversions. 

The glass thermometers pictured in Figure 5-3 are for 
demonstration purposes. Electronic digital temperature 
devices are more commonly used in health care settings. 
Most electronic devices can instantly convert between the 
two scales, freeing the health care provider from doing the 
actual calculations. However, the health care provider’s 
ability to understand the difference between Celsius and 
Fahrenheit remains important. 

The range of body temperatures seen in health care 
situations is usually limited to those that are compatible 
with life, so it is practical to keep a chart handy that lists 
potential equivalent temperatures (Figure 5-4). You will 
find it helpful to memorize Celsius and Fahrenheit normal 
body temperature and some other commonly reported 
ones (as highlighted on the body temperature chart) for 
quick conversions. 


FIGURE 5-4 Comparison of Celsius 
and Fahrenheit body temperature 
scales. Bold type indicates normal 
body temperature. 
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AC OF 

40.6 105.1 

40.4 104.7 

40.2 104.4 
Aa) Woes 

OES 103.6 

39.6 O33 

39.4 102.9 

72 102.6 

BORO) 102.2 

38.8 101.8 
eeeiches| aes 

38.4 101.1 

38:2 100.8 


37.4 OO).3 


36.0 96.8 
35.0 95.0 
34.0 OBR. 
33.0 91.4 
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To convert between Fahrenheit and Celsius temperature, formulas have been developed based on the 
differences between the freezing and boiling points on each scale. 


RULE 
To convert a given Fahrenheit temperature to Celsius, first subtract 32 and then divide the result 
by 1.8. 


By a Ie = Bw 

CF IES 
EXAMPLE = 
Convert 98.6°F to °C 
Ot = So = 32 

ae 1.8 

oc — 96.6 

= 1.8 

"C= 37° 

RULE 

To convert Celsius temperature to Fahrenheit, multiply by 1.8 and add 32. 
phterel.S Cea552 


EXAMPLE a 
Convert 35°C to °F 


ee 18x 35 4132 
°F = 63 + 32 
°F = 95° 


QUICK REVIEW | 
Use these formulas to convert between Fahrenheit and Celsius temperatures: 


Oe Beeey 
CES aie 


w= 18°C 32% = 


Review Set 16 | | | 


Convert these temperatures as indicated. Round your answers to tenths. 
1. 100.4°F = re 3, 36.2" Ci= le 
2. 38.4°C = °F 4. 32°C = | oR 
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5. 98.6°F = aG 11. 100°F = qe 
6. 99°F = <C 12339 C= as 
7. 103.6°F = eC 13. 37.4°C = le 
8. 40°C = oe 14. 94.2°F = oc 
9, 38.9°C = pili 15. 102.8°F = =C 
10. 36.4°C = aig 


For each of the following statements, convert the given temperature in °F or °C to its corresponding 
equivalent in °C or °F. 


16. An infant has a body temperature of 95.5°F. AG 
17. Store the vaccine serum at 7°C. oe 
18. Do not expose medication to temperatures greater than 88°F. ce 
19. Normal body temperature is 37°C. ae 
20. If Mr. Rose’s temperature is greater than 103.5°F, call MD. Ae 


After completing these problems, see page 597 to check your answers. 


ERROR 


Incorrect interpretation of an order because of a misunderstanding 
of traditional time. 


CLINICAL REASONING SKILLS — 


Possible Scenario 


A physician ordered a mild sedative for an anxious patient who is scheduled for a sigmoidoscopy 

in the morning. The order read Valium 5 mg orally at 6:00 X 1 dose. The evening nurse interpreted 
that single-dose order to be scheduled for 6 o’clock pm along with the enema and other preparations 
to be given to the patient. The doctor meant for the Valium to be given at 6 o’clock Am to help the 
patient relax prior to the test. 


Potential Outcome 


Valium would help the patient relax during the enema and make the patient sleepy. But it is not 
desirable for the patient to be drowsy or sedated during the evening preparations. Because of the 
omission of the AM designation, the patient would not benefit from this mild sedative at the 
intended time, just before the test. The patient would have likely experienced unnecessary anxiety 
both before and during the test. 


Prevention 


This scenario emphasizes the benefit of the 24-hour clock. If international time had been in use at 
this facility, the order would have been written as Valium 5 mg orally at O600 X 1 dose, clearly 
indicating the exact time of administration. Be careful to verify am and pm times if your facility uses 
traditional time. | 
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IPROBLEMS—CHAPTER 5 


Give the following time equivalents as indicated. 


AM/PM Clock 24-Hour Clock AM/PM Clock 24-Hour Clock 
eos O57) fi eM 

2. 3:10 AM 12. 12:00 midnight 

3. 4:22 PM 13. 6:45 AM 

4 2001 14. 0915 
or 1102 ils), 2107 
Gh, WSS ie. 1823 
7. 2:16 AM eas 0540 
8 1642 18. 11:55 AM 

9 2250 19. 10:12 pm 
10. 4:20 AM 20. 9:06 PM 


Find the length of each time interval in hours and minutes for questions 21 through 30. 


21. 0200 to 0600 26.2310 100328 

22. 1100 to 1800 27, 8:22 AM to 1:10 PM 
23 1D00'10 2330 28. 4:35 PM to 8:16 PM 
24. 0935 to 2150 29. 1:00 AM to 7:30 AM 


25. 0003 to 1453 
30. 10:05 AM Friday to 2:43 Am Saturday 
31. True or False? The 24-hour clock is imprecise and not suited to health care. 


32. Indicate whether these international times would be AM or PM when converted to traditional time. 


a. 1030 c. O158 

ba 1920 d. 1230 
Give the following temperature equivalents as indicated. 
307.0 E sC Ate 97,8 F iC 
347 36,5 € ae 42. 35.4°C ol 
Slee te ols AS 103.527 AE 
SG 007 2E 316 44. 39°C 4a 
eile heeds! a A 7309.6 °F 
Sloe souls We ck 46. 101.4°F °C 
398 38.2°C BE ALOT 2c 5G 
AQ. 104°R EG 


48. Four temperature readings in °C for Mrs. Baskin are 37.6, 35.5, 38.1, and 37.6. Find her average 
(or mean) °C temperature and convert it to °F. Average: "C= °F 
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49. True or False? The freezing and boiling points of pure water on the Fahrenheit and Celsius 
temperature scales were used to develop the conversion formulas. 


50. Describe the clinical reasoning you would use to prevent this conversion error. 


Possible Scenario 


A student nurse takes a child’s temperature and finds that it is 38.2°C. The child’s mother asks what 
that equates to in Fahrenheit temperature. The student nurse does a quick calculation in her head and 
multiplies 38° by 2 and adds 32, because she recalls that the conversion constant is 1.8 and thinks 2 


is close enough. The student nurse tells the mother, “Well, about 108°.” The mother replies, “I hope 
not” and smiles. 


Potential Outcome 


The student nurse immediately recognizes that she has made an error and feels embarrassed. The 
mother could have become alarmed and experienced undue anxiety and a loss of confidence in the 
student nurse. The correct temperature measurement is 100.8°F. Fever-reducing medical orders 
often vary the dosage depending on the severity of the elevated temperature. An incorrect conver- 
sion could result in over- or undermedication of the child. 


Prevention 


After completing these problems, see page 597 to check your answers. 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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Equipment Used in Dosage 
Measurement 


OBJECTIVES 


Upon mastery of Chapter 6, you will be able to correctly measure the prescribed dosages that you calculate. 
To accomplish this, you will also be able to: 


® Recognize and select the appropriate equipment for the medication, dosage, and method of 
administration ordered. 


= Read and interpret the calibrations of each utensil presented. 


~ow that you are familiar with the systems of measurement used in the calculation of dosages, 
let’s take a look at the common measuring utensils. In this chapter, you will learn to recognize 
and read the calibrations of devices used in both oral and parenteral (other than gastrointestinal) 
‘ _ administration. The oral utensils include the medicine cup, pediatric oral devices, and calibrated 
ees The parenteral devices include the 3 mL syringe, the prefilled syringe, a variety of insulin syringes, 
the | mL syringe, and special safety and intravenous syringes. 


ORAL ADMINISTRATION 


Medicine Cup 


Figure 6-1 shows three side views of the 30-milliliter 1-fluid-ounce medicine cup that is used to measure 
most liquids for oral administration. Three views are presented to show all of the scales. Notice that the 
approximate equivalents of the metric, apothecary, and household systems of measurement are indicated 
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FIGURE 6-1 Medicine cup (three views) with approximate 
equivalent measures 
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on the cup. The medicine cup can serve as a great study aid to help you learn the volume equivalents of 
the three systems of measurement. Look at the calibrations for milliliters, teaspoons, tablespoons, fluid 
ounces, and drams. As you fill the cup, you can see that 30 milliliters equal | fluid ounce, 5 milliliters equal 
1 teaspoon, and so forth. Dram, a unit of measurement in the apothecary system, is no longer used but may 
still appear on medicine cups. Cubic centimeters (cc), formerly used interchangeably with milliliters (mL) 
in clinical situations, may still be noted on measuring devices. The correct unit to use is milliliter (mL). For 
volumes less than 2.5 mL, a smaller, more accurate device should be used (see Figures 6-2, 6-3, and 6-4). 


Calibrated Dropper 


Figure 6-2 shows the calibrated dropper, which is used to administer some small quantities. A dropper 
is used when giving medicine to children and the elderly and when adding small amounts of liquid to 
water or juice. Eye and ear medications are also dispensed from a medicine dropper or squeeze drop 
bottle. 

The amount of the drop, abbreviated gtt, varies according to the diameter of the hole at the tip of the 
dropper. For this reason, a properly calibrated dropper usually accompanies the medicine (Figure 6-3). 
It is calibrated according to the way in which that drug is prescribed. The calibrations are usually given 
in milliliters or drops. 


FIGURE 6-3 Furosemide Oral Solution label 


FIGURE 6-2 Calibrated 


dropper 
NDC 0054- 60 mL EXP. LOT 
3294-46 
PHARMACIST/ FUROSEMIDE 


NURSE/PATIEN 
Please note 
diagram to the 


T: Oral Solution 


10 mg per mL 
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CAUTION 


Used with permission of Roxane Laboratories, Inc. 


right. —} =20 mg 

Fill the dropper 41. Each mL contains: 

to the level of the Furosemide 10 mg 
prescribed dose. =15 mg 

Discard opened SUGAR FREE 

bottle after R only 

90 days. =10 mg 

PROTECT See Package Insert For Complete 
FROM LIGHT. Prescribing Information. 


PROTECT FROM LIGHT 


Dispense only in this bottle and only with the calibrated dropper pro- 


vided. Store at Controlled Room Temperature 15°-30°C (59°-86°F) 


ed 

A SE 

= 5mg a 

Furosemide Laboratories, Inc. [or Sie 

Oral Solution Columbus, Ohio 43216 lssissipaensanasisaadiasssiinaniattnanaanentnay 

He TE 11754002 © ALI, 2001 

1,0 
mi. 


To be safe, never exchange packaged droppers between medications, because drop size varies from 
one dropper to another. 
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Pediatric Oral Devices 


Various types of calibrated equipment are available to administer oral medications to children. Two 
devices intended only for oral use are shown in Figure 6-4. Parents and child caregivers should be taught 
to always use calibrated devices when administering medications to children. Household spoons vary in 
size and are not reliable for accurate dosing. 


FIGURE 6-4 Devices for administering oral medications 
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CAUTION 
To be safe, do not use syringes intended for injections in the administration of oral medications. 
Confusion about the route of administration may occur. 


You can distinguish oral from parenteral syringes in two ways. Syringes intended for oral use 
typically do not have a luerlock hub (see Figures 6-5 and 6-6). They also usually have a cap on the tip 
which must be removed before administering the medication. Syringes intended for parenteral use have 
a luerlock hub that allows a needle to be secured tightly. 


PARENTERAL ADMINISTRATION 


The term parenteral interpreted literally designates routes of administration other than gastrointestinal. 
However, in this text, as well as most clinical settings, parenteral means injection routes. 


3 mL Syringe 


Figure 6-5 shows a 3 mL syringe assembled with needle unit. The parts of the syringe are identified in 
Figure 6-6. Notice that the black rubber tip of the suction plunger is visible. The nurse pulls back on the 
plunger to withdraw the medicine from the storage container. The calibrations are read from the top (needle 
end) black ring, NOT the raised middle section and NOT the bottom (plunger end) ring. Look closely at 
the metric scale in Figure 6-5, which is calibrated in milliliters (mL) for each tenth (0.1) of a milliliter. Each 
0.5 (or 5) milliliter is marked up to the maximum volume of 3 milliliters. 
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Standardized to the syringe calibrations, standard drug dosages of | mL or greater can be rounded 
to the nearest tenth (0.1) of a mL and measured on the mL scale. Refer to Chapter | to review the rules 
of decimal rounding. For example, 1.45 mL is rounded to 1.5 mL. Notice that the volume of the 
colored liquid in Figure 6-5 is 1.5 mL, which is also illustrated in Figure 6-6. 


FIGURE 6-5 3 mL syringe with needle unit measuring 1.5 mL 
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FIGURE 6-6. Illustration of 3 mL syringe with needle unit measuring 1.5 mL 


Luerlock syringe hub Plunger 


Needle 


Barrel' Rubber plunger tip 
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Prefilled Single-Dose Syringe 


Figure 6-7 is an example of a prefilled single-dose syringe. Such syringes contain the usual single dose 
of a medication and are to be used only once. The syringe is discarded after the single use. 

If you are to give /ess than the full single dose of a drug provided in a prefilled single-dose syringe, 
you should discard the extra amount before injecting the patient. 


EXAMPLE = 

The drug order prescribes 100 mg of medroxyprogesterone acetate to be administered to a patient. You 
have a prefilled single-dose syringe containing 150 mg per mL of solution (as in Figure 6-7). You 
would discard 50 mg of the drug solution; then 100 mg would remain in the syringe. You will learn 
more about calculating drug dosages beginning in Chapter 10. (Some medications, such as controlled 
substances, require another nurse to observe the discarding of the unused portion.) 


FIGURE 6-7 Prefilled single-dose syringe 


WMG, 


OGESTERone 
Medrony tbe Suspension, USP 
Contraceptive Injection 150 meg 


ins: » 
(ont prefilled singe 
1 hypodermic needle 


| 
For Intramuscular Use Only | 


1 Single Dose Syringe 


yf Se CO bra me. a 
la re See RCO gga 
sneer 160 tag casi 


Used with permission from TEVA Pharmaceuticals USA. 
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Insulin Syringe 


Figure 6-8(a) shows both sides of a standard U-100 insulin syringe. This syringe is to be used for the 
measurement and administration of U-100 insulin only. It must not be used to measure other medications 
that are measured in units. 


CAUTION 


U-100 insulin should only be measured in a U-100 insulin syringe. U-100 insulin concentration is 
100 units of insulin per mL. 


Notice that Figure 6-8(a) pictures one side of the insulin syringe calibrated in odd-number two-unit 
increments and the other side calibrated in even-number two-unit increments. The plunger in Figure 6-9(a) 
simulates the measurement of 70 units of U-100 insulin. It is important to note that for U-100 insulin, 
100 units equal | mL. 

Figure 6-8(b) shows two Lo-Dose U-100 insulin syringes. The enlarged scale is easier to read and is 
calibrated for each | unit up to 50 units per 0.5 mL, or 30 units per 0.3 mL. Every unit is marked, with 
the scale designating corresponding numbers by fives. The 30 unit syringe is commonly used for pediatric 
administration of insulin. The plunger in Figure 6-9(b) simulates the measurement of 19 units of U-100 
insulin. 


FIGURE 6-8 Insulin syringes with safety covers 
removed for easy viewing of calibrations: (a) Front 
and back of a standard U-100 insulin syringe; 

(b) Lo-Dose U-100 insulin syringes, 50 and 

30 units 
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FIGURE 6-9 (a) Standard U-100 insulin syringe measuring 70 units 
of U-100 insulin; (1) Lo-Dose U-100 insulin syringe measuring 

19 units of U-100 insulin; all with safety covers removed for easy 
viewing of calibrations 
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(a) 
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19 units 


CAUTION 
Be careful to measure the insulin dose by reading the units at the top of the black rubber stopper at 
the end of the plunger, not the bottom. A common error is to incorrectiy read the dose by looking 
at the bottom of the stopper. Look again at Figure 6-9 to see that the insulin syringes demonstrate 
doses of 70 and 19 units, respectively. 

All insulin doses should be double-checked by another nurse before administration to the patient. 


1 mL Syringe 


Figure 6-10 shows the | mL syringe. This syringe is also referred to as the tuberculin, or TB, syringe. It 
is used when a small dose of a drug must be measured, such as an allergen extract, vaccine, or child’s 
medication. Notice that the 1 mL syringe is calibrated in hundredths (0.01) of a milliliter, with each one 
tenth (0.1) milliliter labeled on the metric scale. Pediatric and critical care doses of less than 1 mL can 
be rounded to hundredths and measured in the 1 mL syringe. It is preferable to measure all amounts less 
than 0.5 mL ina | mL syringe. 


EXAMPLE s 
The amount 0.366 mL would be rounded to 0.37 mL and measured in the | mL syringe (Figure 6-10). 


FIGURE 6-10 1 mL syringe 


© Cengage Learning 2013 


Safety Syringe 


Figures 6-10 and 6-11 show 3 mL, 1 mL, and insulin safety syringes. Notice that the needles may be 
protected by shields after administration of an injectable medication, to prevent accidental needlestick 
injury to the nurse. 
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FIGURE 6-11 Safety syringes: (a) 3 mL; (b) 1 mL; (c) Lo-Dose U-100 insulin; 
(d) Standard U-100 insulin 


Courtesy of Becton, Dickinson and Company. 


~ 


yi 


Courtesy of Becton, Dickinson and Company. 


(b) 


Courtesy of Becton, Dickinson and Company. 


(c) 


Courtesy of Becton, Dickinson and Company. 


Intravenous Syringe 


Figure 6-12 shows large syringes commonly used to prepare medications for intravenous administration. 
The volume and calibration of these syringes vary. To be safe, examine the calibrations of the syringes, 
and select the one best suited for the volume to be administered. 
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FIGURE 6-12 Intravenous syringes: (a) 5 mL; (b) 10 mL; (c) 30 mL; (d) 60 mL 
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(a) (b) 
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(c) (d) 


Needleless Syringe 


Figure 6-13 pictures a needleless syringe system designed to prevent accidental needlesticks during 
intravenous administration. 


FIGURE 6-13 Example of a needleless syringe system 


Courtesy of Becton, Dickinson and Company. 
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QUICK REVIEW 


m The medicine cup has a 1 fluid ounce, or 30 milliliter, capacity for oral liquids. It is also calibrated 
to measure teaspoons, tablespoons, and drams. The apothecary measurement dram is no longer 
used. Amounts less than 2.5 milliliters should be measured in a smaller device, such as an oral 
syringe. 


m The calibrated dropper measures small amounts of oral liquids. The size of the drop varies 
according to the diameter of the tip of the dropper. Drop is abbreviated as gtt. 


m The standard 3 mL syringe is used to measure most injectable drugs. It is calibrated in tenths 
of amL. 


= The prefilled single-dose syringe cartridge is to be used once and then discarded. 


m The Standard U-100 insulin syringe is only used to measure U-100 insulin. It is calibrated for a 
total of 100 units per 1 mL. 


m The Lo-Dose U-100 insulin syringe is used for measuring small amounts of U-100 insulin. It is 
calibrated for a total of 50 units per 0.5 mL or 30 units per 0.3 mL. The smaller syringe is 
commonly used for administering small amounts of insulin. 


m= The 1 mL syringe is used to measure small or critical amounts of injectable drugs. It is calibrated 
in hundredths of a mL. 


m Safety and needleless syringes prevent needlestick injuries. 


m Syringes intended for injections should never be used to measure or administer oral medications. 


Review Set 17 


—_— 


. In which syringe should 0.25 mL of a drug solution be measured? 


i) 


. How can 1.25 mL be measured in the regular 3 mL syringe? 


3. Should insulin be measured in a | mL syringe? 


4. Fifty (50) units of U-100 insulin equal how many milliliters? 


Nn 


_ a. True or False? The gtt is considered a consistent quantity for comparisons between different 
droppers. 


b. Why? 


6. Can you measure 3 mL in a medicine cup? 


7. How would you measure 3 mL of oral liquid to be administered to a child? 


8. The medicine cup indicates that each teaspoon is the equivalent of mL. 


9. Describe your action if you are to administer less than the full amount of a drug supplied in a 
prefilled single-dose syringe. 


10. What is the primary purpose of the safety and needleless syringes? 
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Draw an arrow to point to the calibration that corresponds to the dose to be administered. 


11. Administer 0.75 mL. 
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12. Administer 1.33 mL. 


ws WN ws 
SN bo Se N 
| 


Dept dy 


a cae 


© Cengage Learning 2013 


13. Administer 2.2 mL. 
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14. Administer 1.3 mL. 


ale 
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15. Administer 0.33 mL. 
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16. Administer 65 units of U-100 insulin. 


USE U-100 ONLY 
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17. Administer 27 units of U-100 insulin. 


USE U-100 ONLY 
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18. Administer 75 units of U-100 insulin. 


USE U-100 ONLY | 
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19. Administer 4.4 mL. 
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20. Administer 16 mL. 
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21. On the 5 mL syringe, each calibration is equal to . (Express the answer as a decimal.) 
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22. On the 20 mL syringe, each calibration is equal to 


he ra N 
rifan eeeeeenee | 


23. On the 10 mL syringe, each calibration is equal to . (Express the answer as a decimal.) 
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After completing these problems, see pages 597-599 to check your answers. 
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_ Select correct equipment to prepare medications. In the following 


CLINICAL REASONING SKILLS situation, the correct dosage was not given, because an incorrect 


» measuring device was used. 


ERROR 


Using an inaccurate measuring device for oral medications. 


Possible Scenario 


Suppose a pediatrician ordered Amoxil suspension (250 mg per 5 mL) 1 teaspoon every & hours 

to be given to a child. The child should receive the medication for 10 days for otitis media, an ear 
infection. The pharmacy dispensed the medication in a bottle containing 150 mL, or a 10-day supply. 
The nurse did not clarify for the mother how to measure and administer the medication. The child 
returned to the clinic in 10 days for routine follow-up. The nurse asked whether the child had taken 
all the prescribed Amoxil. The child’s mother stated, “No, we have almost half of the bottle left.” 
When the nurse asked how the medication had been given, the mother described small plastic 
disposable teaspoons she had obtained from the grocery store. The nurse measured the spoon’s 
capacity and found it to be less than 3 mL (remember, 1 t = 5 mL). The child would have received 
only ¢, or 60%, of the correct dose. 


Potential Outcome 


The child did not receive a therapeutic dosage of the medication and was actually underdosed. The 
child could develop a resistant infection, which could lead to a more severe illness such as meningitis. 


Prevention 


Teach family members (and patients, as appropriate) to use calibrated measuring spoons or specially 
designed oral syringes to measure the correct dosage of medication. The volumes of serving Po 
can vary considerably, as this situation illustrates. oe 
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Recognize variations in syringes used to measure insulin. In the 
following situation, the nurse administered the incorrect dose of 
insulin because the nurse did not understand the design of the 
insulin syringe and the relationship of the rubber stopper at the 
end of the plunger as the measuring device for the insulin dose. 


CLINICAL REASONING SKILLS 


ERROR 


Incorrectly reading the dose of insulin in an insulin syringe. 


Possible Scenario 


The physician ordered 25 units of U-100 Regular Humulin insulin for a patient with diabetes. In a 
hurry, the nurse prepared and administered the incorrect insulin dose as shown. 


INCORRECT 
DOSE 


© Cengage Learning 2013 


Potential Outcome 


The patient received only 19 units of insulin, which is a significant underdosage of almost 25 percent 
less than the prescribed dosage. The patient would likely develop symptoms of hyperglycemia. If 

the nurse continued to incorrectly measure each insulin dose, the patient could progress into a dia- 
betic coma. 


Prevention 


The nurse needs to review the proper measurement of injectable medications in syringes. 

‘Inaccurate measurement of insulin is a common and extremely serious medication error with dire 
consequences. The insulin syringe above showing the incorrect dose measures 19 units of insulin. 
The top of the rubber stopper is the correct part of the syringe for determining the amount of insulin 
and the proper dose. Notice the difference between the correct and incorrect dose as shown. 
Further, each insulin dose should be double-checked by another nurse before administration. 


— CORRECT 
: DOSE 
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Precisely measure doses in 1 mL and 3 mL syringes. In the 


CLINICAL REASONING SKILLS — following situation, an incorrect dose was administered because 


~ the computed volume was not rounded properly. 


ERROR 


Rounding more decimal places than are necessary and selecting the wrong-size syringe. 


Possible Scenario 


A newborn infant was ordered to receive gentamicin sulfate 7.5 mg intravenously every 24 hours. 
Using the 2 mL vial supplied with 10 mg/mL of gentamicin, the nurse calculated the volume needed 
as 0.75 mL. This volume may be administered precisely using a 1 mL syringe. No rounding is 
needed. In this case, the nurse rounded 0.75 to the whole number 1 and administered 1 mL of 


136 


One adverse effect associated with high doses is ototoxicity, leading to irreversible hearing loss. 
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medication using a 3 mL syringe. The infant was given 0.25 mL, or 2.5 mg, additional medicati 
the nurse continued to care for this infant on subsequent days, the error might continue, with 
serious overdosage implications. es 


Potential Outcome ee 
Gentamicin sulfate, an aminoglycoside, is a high-alert drug with serious potential adverse effects. 


Blood levels are monitored during therapy to ensure that safe doses are ordered. By administering a 
this higher dose, the nurse may have placed this infant at an increased risk for ototoxicity. 


Prevention 


It is important to know the correct size of syringe to use and the number of decimal places to round — 
for computed dose volumes. Syringes with a total volume of 1 mL are calibrated in hundredths 

(2 decimal places), and 3 mL syringes are calibrated in tenths (1 decimal place). Volumes of less than 
1 mL should be measured as precisely as possible in a 1 mL syringe, especially when administering 
high-alert medications. 


20BLEMS—CHAPTER 6 


1. In the U-100 insulin syringe, 100 units = inl. 

2. The | mL syringe is calibrated in of a mL. 

3. Can you measure 1.25 mL in a single tuberculin syringe? Explain. 

4. How would you measure 1.33 mL in a 3 mL syringe? 

5. The medicine cup has a ‘they, CO fl oz, capacity. 

6. To administer exactly 0.52 mL to a child, select a | syringe. 

7. Seventy-five (75) units of U-100 insulin equals mL. 

8. True or False? All droppers are calibrated to deliver standardized drops of equal amounts 


regardless of the dropper used. 


9. True or False? The prefilled syringe is a multiple-dose system. 


10. True or False? Insulin should only be measured in an insulin syringe. 


11. The purpose of needleless syringes is 


12. Medications are measured in syringes by aligning the calibrations with the of the 
black rubber tip of the plunger (top ring, raised middle, or bottom ring). 


13. The medicine cup calibrations indicate that 2 teaspoons are approximately milliliters. 
14. True or False? Safety syringes are designed to protect the patient. 


Ise Wines syringe(s) is (are) intended to measure parenteral doses of medications. 
(3 mL, | mL, or insulin) 
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Draw an arrow to indicate the calibration that corresponds to the dose to be administered. 


16. Administer 0.45 mL. 
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17. Administer 80 units of U-100 insulin. 


USE U-100 ONLY 


UNITY 
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18. Administer 4 fluid ounce. 


o ML 
= 25 ML 
| — 20 ML 
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2TSp 10 ML 
re 7.5 ML 


1 TSp 5 ML 
1/2 TSp__| — 9.5 ML 
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19. Administer 2.4 mL. 


=n 


© Cengage Learning 2013 


w ay ese 
2s om 4 AY N 0 | 
BU Ree ee sees eee CUEHEEEEES 7) 


20, Administer 1:1 mL: 
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21. Administer 6.2 mL. 
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22. Administer 3.6 mL. 
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23. Administer 4.8 mL. 
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24. Administer 12 mL. 
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25. Describe the clinical reasoning you would use to prevent this medication error. 


Possible Scenario 


Suppose a patient with cancer has oral Compazine (prochlorperazine) liquid ordered for nausea. 
Because the patient has had difficulty taking the medication, the nurse decided to draw up the 
Compazine in a syringe without a needle to facilitate giving the medication. The nurse found this to 
be quite helpful and prepared several doses in syringes without the needles. A nurse from another 
unit covered for the nurse during lunch, and when the patient complained of nausea, the nurse 
assumed that the Compazine prepared in an injection syringe was to be given via injection. The 
nurse attached a needle and injected the oral medication. 


Potential Outcome 


The oral preparation may not be sterile and, if absorbed systemically, could lead to a bloodstream 
infection. Also, oral preparations have different preparative agents that likely should not be injected 
(such as glucose, which is traumatic to veins). 


Prevention 
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26. Describe the strategy that would prevent this medication administration error. 
Possible Scenario 
A child with ear infections is to receive cefaclor oral liquid as an anti-infective. The medication is 


received in oral syringes for administration. The nurse fails to remove the cap on the tip of the 
syringe and attempts to administer the medication. 


Potential Outcome 


The nurse would exert enough pressure on the syringe plunger that the protective cap could pop off 
in the child’s mouth and possibly cause the child to choke. 


Prevention 


After completing these problems, see pages 599-601 to check your answers. 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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Interpreting Drug Orders 


OBJECTIVES 

Upon mastery of Chapter 7, you will be able to interpret drug orders. To accomplish this, you will also 
be able to: 

® Read and write correct medical notation. 

® Write the standard medical abbreviation from a list of common terminology. 


= Interpret medicine orders of physicians and other prescribing practitioners. 


Interpret medication administration records. 


“he prescription, or medication order, conveys the therapeutic drug plan for the patient. It is the 
responsibility of the nurse to: 


= Interpret the order. 

® Gather information about the drug. 

B® Select and prepare the exact dosage of the prescribed drug. 

w Identify the patient. 

= Administer the proper dosage by the prescribed route, at the prescribed time intervals. 
= Educate the patient regarding the medication. 

® Record the administration of the prescribed drug. 


= Monitor the patient’s response for desired (therapeutic) and adverse effects. 
141 
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Before you can prepare the correct dosage of the prescribed drug, you must learn to interpret, or 
read, the written drug order. For brevity and speed, the health care professions have adopted certain 
standards and common abbreviations for use in notation. You should learn to recognize and interpret the 
abbreviations from memory. As you practice reading drug orders, you will find that this skill becomes 
second nature to you. 

An example of a typical written drug order is: 


9/4/1XX 0730 Amoxil 500 mg p.o. q.i.d. p.c. et bedtime 
J. Physician, M.D. 


This order means that the patient should receive 500 milligrams of an antibiotic named Amoxil (or 
amoxicillin) orally 4 times a day after meals and at bedtime. You can see that the medical notation 
shortens the written-out order considerably. 


MEDICAL ABBREVIATIONS 


The following table lists common medical abbreviations used in writing drug orders. The abbreviations 
are grouped according to the route (or method) of administration, the frequency (time interval), and 
other general terms. Commit these to memory, along with the other abbreviations related to systems of 
measurement presented in Chapter 3. 


REMEMBER 
Common Medical Abbreviations 


Abbreviation Interpretation Abbreviation Interpretation 


Route: Frequency: 

IM intramuscular h hour 

IV intravenous q.h every hour 

IV PB intravenous piggyback q.2h every 2 hours 
subcut subcutaneous veh sole b21 0) every 3 hours 
SE sublingual, under the tongue q.4h every 4 hours 
ID intradermal q.6h every 6 hours 
GT gastrostomy tube q.8h every 8 hours 
NG nasogastric tube q.12h every 12 hours 
NJ nasojejunal tube General 

p.o. by mouth, orally a before 

one per rectum, rectally p after 
Frequency e with 

a.c. before meals S without 

eure, after meals q every 

ad. lib as desired, freely qs quantity sufficient 
p.rn when necessary aq water 

stat immediately, at once NPO nothing by mouth 
asap as soon as possible gtt drop 

b.i.d. twice a day tab tablet. 

t.i.d. 3 times a day cap capsule 

q.i.d. 4 times a day et and 

min minute noct night 
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2 THE DRUG ORDER 


The drug order consists of seven parts: 


1. Name of the patient. 
2. Name of the drug to be administered. 
. Dosage of the drug. 


. Route by which the drug is to be administered. 


nA Bp W 


. Frequency, time, and special instructions related to administration. 


. Date and time when the order was written. 


lS 


. Signature and licensure of the person writing the order. 


CAUTION 


If any of the seven parts is missing or unclear, the order is considered incomplete and is therefore 
not a legal drug order. 


Parts one through five of the drug order are known as the original Five Rights of safe medication 
administration. They are essential, and each one must be faithfully checked every time a medication is 
prepared and administered. After safe administration of the medication, the nurse or health care 
practitioner must accurately document the drug administration. Combining accurate documentation 
with the original Five Rights, the patient is entitled to Six Rights of safe and accurate medication 
administration and documentation with each and every dose. 


REMEMBER 
The Six Rights of safe and accurate medication administration are as follows: 


The right patient must receive the right drug in the right amount by the right route at the right time, 
followed by the right documentation. 


Each drug order should follow a specific sequence. The name of the drug is written first, followed 
by the dosage, route, and frequency. When correctly written, the brand (or trade) name of the drug begins 
with a capital, or uppercase, letter. The generic name begins with a lowercase letter. 

EXAMPLE «= 
Procanbid 500 mg p.o. b.i.d. 


1. Procanbid is the brand name of the drug. 


i) 


. 500 mg is the dosage. 
3. p.o. is the route. 
4. b.i.d. is the frequency. 


This order means: Give 500 milligrams of Procanbid orally twice a day. 


CAUTION 

If the nurse has difficulty understanding and interpreting the drug order, the nurse must clarify the 
order with the writer. Usually this person is the physician or another authorized practitioner, such as 
an advanced registered nurse practitioner. 
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Let’s practice reading and interpreting drug orders. 


EXAMPLE 1 = 
phenytoin 100 mg p.o. t.i.d. 


This order means: Give 100 milligrams of phenytoin orally 3 times a day. 


EXAMPLE 2 @ 
procaine penicillin G 400,000 units IV q:6h 


This order means: Give 400,000 units of procaine penicillin G intravenously every 6 hours. 


EXAMPLE 3 @ 
hydromorphone 2 mg |M q.4h p.r.n., moderate to severe pain 


This order means: Give 2 milligrams of hydromorphone intramuscularly every 4 hours when 
necessary for moderate to severe pain. 


CAUTION 


The p.r.n. frequency designates the minimum time allowed between doses. There is no maximum 
time other than automatic stops as defined by hospital or agency policy. 


EXAMPLE 4 a 
Humulin R regular U-100 insulin 5 units subcut stat 


This order means: Give 5 units of Humulin R regular U-100 insulin subcutaneously immediately. 


EXAMPLE 5 
cefazolin 1 g lV PB q.6h 
This order means: Give / gram of cefazolin by intravenous piggyback every 6 hours. 
The administration times are designated by hospital policy. For example, t.i.d. administration times 
may be 0900 or 9 Am, 1300 or | pM, and 1700 or 5 pM. This is different than q.8h administration 


times, which may be 0600, 1400, and 2200. Administration times for b.i.d., t.i.d., and q.i.d. are typically 
during waking hours. 


QUICK REVIEW 


m The right patient must receive the right drug in the right amount by the right route at the right time 
followed by the right documentation. 


Understanding drug orders requires interpreting common medical abbreviations. 
The drug order must contain (in this sequence): drug name, dosage, route, and frequency. 
All parts of the drug order must be stated clearly for accurate, exact interpretation. 


If you are ever in doubt as to the meaning of any part of a drug order, ask the writer to clarify 
before proceeding. 


~ Review Set 18 


Interpret the following medication (drug) orders: 


|. naproxen 250 mg p.o. b.i.d. 


2. Humulin N NPH insulin 30 units subcut daily 30 min a breakfast 


6. 


sy 


10. 


Lie 


16. 


Vi. 


18. 


[9: 


20. 


. cefaclor 500 mg p.o. stat, then 250 mg q.6h 


. Synthroid 25 mcg p.o. daily 


. Ativan 10 mg IM q.4h p.rn., agitation 


. Mylanta 10 mL p.o. p.c. et bedtime 


. atropine sulfate ophthalmic 1% 2 gtt right eye g.15 min xX 4 


. nitroglycerin 150 mcg SL stat 


. Cortisporin otic suspension 2 gtt each ear t.i.d. et bedtime 


. Describe your action if no method of administration is written. 
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furosemide 20 mg slow IV stat 


morphine sulfate 15 mg IM q.3h p.r.n., pain 


digoxin 0.25 mg p.o. daily 


tetracycline 250 mg p.o. q.i.d. 


. Compare and contrast t.i.d. and g.Sh administration times. Include sample administration times for 


each in your explanation. 


Do q.i.d. and q.4h have the same meaning? Explain. 


Who determines the medication administration times? 


Name the seven parts of a written medication prescription. 


Which parts of the written medication prescription/order are included in the original Five Rights 
of medication administration? 


State the Six Rights of safe and accurate medication administration. 


After completing these problems, see page 601 to check your answers. 
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(3298 MEDICATION ORDER AND ADMINISTRATION FORMS 


Hospitals have a special form for recording drug orders. As hospitals transition to electronic medical 
records, handwritten forms will be replaced by electronic order entry. Figure 7-1 shows a sample written 
physician’s order form. Find and name each of the seven parts of the drug orders listed. Notice that the 
nurse or other health care professional must verify and initial each order, ensuring that each of the seven 
parts is accurate. In some facilities, the pharmacist may be responsible for verifying the order as part of 
the computerized record. . 


FIGURE 7-1 Paper-based physician’s order form 


ey Patan + 


ENTERED | FILLED | CHECKED | VERIFIED ] 
NOTE: A NON-PROPRIETARY DRUG OF EQUAL QUALITY MAY BE DISPENSED - IF THIS COLUMN IS NOT CHECKED! nny, . 
pare | yom, | PLEASE USE BALL POINT - PRESS FIRMLY Vv NOTED _ SIGNATURE 
(Patient © MAlxx 0815 | cephalexin 250 mg p.o. q.6h Vv 
ees Humulin N NFH Insulin 40 units subcut a breakfast vA 330 
Dosage O 
hydromorphone 2 mg IV q. 3h p.nn., severe pain V at 
@) Route y, o rick 
© Frequency aid codeine 30 mg p.o. q.4h p.rn., mild-mod pain © Waar gn: 
. . ’ (SE ee ° 
special instructions Tylenol 650 mg p.o. q.4h p.rn., fever greater than 101° F vA 
© Date and time furosemide 40 mg p.o. daily v/ 
Osignature K-Dur 10 mEq poo. bid. WA 
@ J. Physician, M.D. 
1/3/xx 2200 furosemide O mg IV stat we 
J. Physician, M.D. 2210 M. Smith, 
R.N. 
AUTO STOP ORDERS: UNLESS REORDERED, FOLLOWING WILL BE D/C® AT 0800 ON: 
DATE ORDER () cont PHYSICIAN SIGNATURE 
Oo 
0 cont PHYSICIAN SIGNATURE 
0 o« 
© contr PHYSICIAN SIGNATURE 
CHECK WHEN ANTIBIOTICS ORDERED ( Prophylactic 0 Empiric (© Theraper i 
Allergies: | , of Se eo aa o 
9 None Known 
je) 
N ‘ 
ee © Fatient, Mary Q. | 
: ieee  « #3-11316-7 
2 HEIGHT Leyes WEIGHT 130. |b a 
8 FORM 059-708 (xx) PHYSICIANS ORDER Reynolds + Reynolds LITHO IN USA Kaiate (x9 OMRARO 
© Bie, 2. oa i a oe es 
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If traditional handwritten records are still in use, the drug orders from the physician’s order form are 
transcribed to a medication administration record (MAR) and the administration times are scheduled 
(Figure 7-2). The nurse or other health care professional uses this record as a guide to: 


m™ Check the drug order. 


m Prepare the correct dosage. 


® Record the drug administered and time. 


These three checkpoints help to ensure accurate medication administration. 
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FIGURE 7-2. Paper-based medication administration record 


a MEDICATION - DOSAGE 


AGE! of 1 
MEDICATION ADMINISTRATION RECORD 
DATE 11/4/xx 11/5/ xx 


7-3 3-11 


ORIGINAL DATE 
| ORDER 
DATE 


ae 


S 


i) 


11/3/xx' cephalexin 250 mg q. 6 h\ PO 


Humulin N NPH U-100 insulin 
40 units a breakfast 


furosemide 40 mq daily 


| 


K-Dur 10 mEq bi.d. 


AAAAAAAAAS, 


A 
nas 


a 
a 


EEae 
| ea | 


NANA 


PRN 
ia 7: 2 
ra feedones4 a 
at Tie - @ 


- - - LEF DOME! L- LEFT BUTTOCKS 
INJ ECTION SITES 5 - sete ae 3 - Ree antec ise if fee acne THIGH M- RIGHT BUTTOCKS 
ore Tilt 7] 73 [s: [73 [a [ar] 7s [oat Paz] 7s [et [7] 73 [311] 
Sixx peopmg furosemide 80 mg stat | V| in eee 2 ee ee 
(a et ances le ie ROR eG Been at ee ee te 
Hiker Oe sae VG: lckare RNG | CG sPickan RN | Reaaieiiae Laon Wr She gc rine 
SCI ab aE a beth oa) Pe re ee Pee eee ie eS Rae 
I Paredes ealce SG ER Se aa a ea et 
9 | 
BRAG TR A - PSS a Ce ae De eee ey 
a cl ee 
HAE ac aaaaeln aa F] patient, Mary 
ary Ca en el ea 
PS ee eran i Rae a Dee i #3-11316-7 
ALLERGIES: = 
None Known 1 
ORIGINAL COPY 
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COMPUTERIZED MEDICATION ADMINISTRATION SYSTEMS 


Many health care facilities now use or will soon use computers for processing drug orders. The Health 
Information Technology for Economic and Clinical Health Act (HITECH) of 2009 calls for electronic 
medical records for all patients by 2014. To earn stimulus incentives, physicians and hospitals must 
demonstrate meaningful use of a certified electronic health record (EHR) solution. Drug orders are either 
electronically transmitted or manually entered into the computer from an order form, such as Figure 7-3. 


FIGURE 7-3 Paper-based physician’s order form 


ee 


ENTERED [| FILLED | CHECKED | VERIFIED | 


NTE: <t wectrins PLEASE USE BALL POINT - PRESS FIRMLY 


TIME NURSES 
NOTED | SIGNATURE 


BISUXX 1500 | Frocanbid 500 mg poo. bi.d. 
J, Physician, M.D. 1515 M. Smith, R.N. 
9/BIXX | O715 digoxin 0.125 mg p.o. every other day 
Lasix 40 mg p.o. daily 
Reglan 10 mg p.o. stat a.c. et bedtime 
Micro-K 16 mEq p.o. bid.—start 9/4/xx O730 G. Pickar, R.N. 
nitroglycerin gr O.4 mg SL p.rn., mild to moderate chest pain 


| Darvocet-N 100 tab. 1 p.o. g.4h p.rn., mild to moderate pain 


SSSI Ss ae 


ketorolac 30 mg IM q.6h p.rn., severe pain 


J. Physician, M.D. 


AUTO STOP ORDERS: UNLESS REORDERED, FOLLOWING WILL BE D/C? AT 0800 ON: 


DATE ORDER (1 contr PHYSICIAN SIGNATURE 
O oc 
0 contr PHYSICIAN SIGNATURE 
0 ox 
(0 contr PHYSICIAN SIGNATURE 
al Oo ; 
CHECK WHEN ANTIBIOTICS ORDERED C) Prophylactic CO Empiric _O Therapeutic 
No known allergies Fatient John D 
: : 
PATIENT DIAGNOSIS #3-O1912-3 


congestive heart failure 


HEIGHT MIE: weight 165 |b a 
FORM 859-708 (6-xx) PHYSICIANS ORDER Reynolds + Reynolds UTHO ® USA Kerete (0) OS3ER80 


ES BORA, RTI he RS a Be SN, Pe a ae a 


© Cengage Learning 2013 


Chapter 7 Ss®emeeee Interpreting Drug Orders 149 


Through the computer, the nurse or other health care professional can transmit the order within seconds 
to the pharmacy for filling. The computer can keep track of drug stock and usage patterns and even 
notify the business office to post charges to the patient’s account. Most importantly, it can scan for 
information previously entered, such as drug incompatibilities, drug allergies, safe dosage ranges, 
doses already given, or recommended administration times. The health care staff can be readily alerted 
to potential problems or inconsistencies. The corresponding medication administration record may also 
be printed directly from the computer as in Figure 7-4. Such computerized records reduce the risk of 
misinterpreting handwriting. 


FIGURE 7-4 Printed computerized medication administration record 


PHARMACY MAR 


0001 HRS. | 1201 HRS. 
START | STOP MEDICATION SCHEDULED TIMES OK’D BY TO TO 
1200 HRS. | 2400 HRS. 
PROCAINAMIDE LONG ACTING (PROCANBID 
aaa oD cma ae sae 0900 |2100 MS 
1800 bid, 


SCH 2100 De GP 


DIGOXIN (LANOXIN) 
09/03/xx 0.125 MG TAB 0900 0900 
0900 EVERY 
SCH OTHER DAY IBF Were 
ODD DAYS-SEPT 
FUROSEMIDE (LASIX) 0900 
09/03/xx 40 MG TAB 0900 
0900 DAILY 
SCH 3 DD \Ge 
METOCLOPRAMIDE (REGLAN) 
09/03/xx 10 MG TAB 0730 GP 
0730 AC AND HS 
SCH GIVE ONE NOW! 1130 GP 
POTASSIUM CHLORIDE EXTENDED RELEASE 
09/04/xx (MICRO-K) 0900 |2100 
0900 16 MEQ  _CAP 0900 
SCH BID JD \epr MS 
START 09/04/XX 2100 
NITROGLYCERIN 0.4 mg 
09/03/xx 0.4 MG TAB-SL 
1507 PRN’ 
PRN PRN CHEST PAIN JD 
PROPOXYPHENE NAPSYLATE/ACETAMINOPHEN 
09/03/xx (DARVOCET-N 100°) 
1700 CAP 
PRN Q4H JD 
PRN MILD-MODERATE PAIN 
KETOROLAC (TORADOL) 
09/03/xx INJ 2200 @ 
2100 Q6H 
PRN PRN SEVERE PAIN iD Me 


[ered 


Gluteus Thigh NURSE'S SIGNATURE INITIAL 

A. Right H. Right actencies: NKA Patient: Patient, John D. 
ey nat ee: G. Pickar, R.N. OP Patient # 3-81512-3 
Ventro Gluteal : : 

C. Right J. Right ae M. Smith, R.N. MS Admitted: 08/31/xx 
Ditett fret Physician: J. Physician, MD 


J. Doe, RN. JD 


E. Abdomen 1 | 2 
314 


730-13 (12/xx) 


pIAGNosis: CHF Room: PCU-14 PCU 
FROM: 09/05/xx 0701 TO: 09/06/xx 0700 


dt 


© Cengage Learning 2013 


150 Section 2 seat Measurement Systems, Drug Orders, and Drug Labels 


The computerized MAR may be viewed from a printed copy or at the computer. The 
nurse may be able to look back at the patient’s cumulative medication administration 
record, document administration times and comments at the computer terminal, and then 
keep a printed copy of the information obtained and entered. The data analysis, storage, 
and retrieval abilities of computers are making them essential tools for safe and accurate 
medication administration. 


QUICK REVIEW 
m Drug orders are prescribed on the physician’s order form. 


® The person who administers a drug records it on the medication administration record (MAR). 
This record may be handwritten or computerized. 


® All parts of the drug order must be stated clearly for accurate, exact interpretation. If you are ever 
in doubt as to the meaning of any part of a drug order, ask the writer to clarify. 


Review Set 19 ale 


Refer to the computerized MAR, Figure 7-4 on page 149, to answer questions | through 10. Convert the 
scheduled international time to traditional AM/PM time. 


1. Scheduled times for administering Procanbid. 


. Scheduled times for administering Lanoxin and Lasix. 


. Scheduled times for administering Reglan. 


Ds 

3 

4. Scheduled times for administering Micro-K. 
5. How often can the Toradol be given? 

6 


. If the Lanoxin was last given on 9/5/xx at 0900, when is the next date and time it will be given? 


7. What is the ordered route of administration for the nitroglycerin? 


8. How many times a day is furosemide ordered? 


9. The equivalent dosage of digoxin is mcg. 


10. Which drugs are ordered to be administered “as necessary”? 


Refer to the paper-based MAR (Figure 7-2) on page 147 to answer questions 11 through 20. 


11. What is the route of administration for the insulin? 


12. How many times in a 24-hour period will furosemide be administered? 


13. What is the only medication ordered to be given routinely at noon? 
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14. At what time of day is the insulin to be administered? 


15. A dosage of 10 mEq of K-Dur is ordered. What does mEq mean? 


16. You work 3 Pm to 11 PM on November 5. Which routine medications will you administer to Mary 
Q. Patient during your shift? 


17. Mary Q. Patient has a fever of 101.4°F. What medication should you administer? 


18. How many times in a 24-hour period will K-Dur be administered? 


19. What is the equivalent of the scheduled administration time(s) for the K-Dur as converted to 
international time? 


20. What is the equivalent of the scheduled administration time(s) for the cephalexin as converted to 
international time? 


21. Identify the place on the MAR where the stat IV furosemide was charted. 


After completing these problems, see page 601 to check your answers. 


_ incomplete—that is, an order that does not contain the essential 
“=. seven parts discussed in this chapter. Let’s look at an example in 
which an error resulted from not clarifying an incomplete order. 


ranliia Ve REASONING SKILLS : _ It is the responsibility of the nurse to clarify any drug order that is 


ERROR 


Failing to clarify incomplete orders. 


Possible Scenario 


Suppose a physician ordered omeprazole capsules p.o. a bedtime for a patient with an active 
duodenal ulcer. You will note that there is no dosage listed. The nurse thought the medication 
came in only one dosage strength, added 20 mg to the order, and sent it to the pharmacy. The 
pharmacist prepared the dosage written on the physician’s order sheet. Two days later, during 
rounds, the physician noted that the patient had not responded well to the medication. When 
asked about this, the nurse explained that the patient had received 20 mg at bedtime. The 
physician informed the nurse that the patient should have received the 40 mg dosage for high 
acid suppression. 


Potential Outcome 


Potentially, the delay in correct dosage could result in gastrointestinal bleeding or delayed healing of 
the ulcer. 


Prevention 


This medication error could have been avoided simply by the physician writing the strength of the 
medication. Because it was omitted, the nurse should have checked the dosage before sending the 
order to the pharmacy. When you add to an incomplete order, you are essentially practicing medicine 
without a license, which is illegal and potentially dangerous. 
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Read the entire medication record to ensure that the planned © 
administration times are scheduled correctly according 

to the medication order. In the following situation, two 
doses of a medication were omitted each day until an observant nurse picked up on the 
transcription error. 


ERROR 


Omitting medication due to incorrect scheduling of doses. 


CLINICAL REASONING SK 


Possible Scenario 


An order was written for ampicillin 500 mg IV PB g.4h, which was handwritten on the 

medication administration record (MAR). The registered nurse was distracted while verifying 

the order and writing in the scheduled times of administration. The nurse saw the number 4 and 
instead of scheduling the medication every 4 hours, scheduled the medication to be given 4 times 
a day—at 0600, 1200, 1800, and 2400. For 2 days, the shift nurses each checked to see 

what medications needed to be given on their scheduled shifts but did not take the time to 
compare the ordered frequency to the scheduled times. Eventually, a nurse did look over the entire 
medication record and noticed the error. The medication times were corrected and the doctor 

was notified. A medication variance form was completed, documenting the error, and it was 
submitted to the hospital risk management department. 


Potential Outcome 


Over the course of 2 days the patient missed 4 doses, for a total of 2 grams of ampicillin. This could 
have led to a prolonged illness as a result of the persistent infection, increased patient discomfort, 
and a prolonged hospitalization. 


Prevention 


At the beginning of each ce read the entire medication administration record. Verify that the times 
scheduled for medications to be administered on your shift comply with the ordered frequency. 

Also review medications scheduled for other shifts, to consider any potential drug interactions or 
inconsistencies. This practice might also prevent others from making a medication error. 


BLEMS—CHAPTER 7 


Interpret the following abbreviations and symbols without consulting another source. 


Ib Lesley oe IY 

Ms (iit LOS ira: 
eae: 11. stat 
4. p 12. ad.lib 
etd: Dies 1335p c 
6. q.4h 14. IM 

TE TOA 15. s 

ek, DRO), 
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Give the abbreviations for the following terms without consulting another source. 


16. night 23. subcutaneous 
17. drop 24. teaspoon 

18. milliliter 25. twice daily 
19. under the tongue 26. every 3 hours 
20. gram 27. after meals 
21. 4 times a day 28. before 

22. with 29. kilogram 


Interpret the following physician’s drug orders without consulting another source. 


30. Toradol 6O mg IV stat et q.6h p.r.n., pain 


Vth. procaine penicillin G 300,000 units IV q.i.d. 


32. Mylanta 5 mL p.o. 1h a.c., 1h p.c., bedtime, et q.2h p.r.n. at noct, gastric upset 


33. Librium 25 mg p.o. q.6h p.rn., agitation 


34. heparin 5,000 units subcut stat 


39) morphine sulfate 5 mg IV q.4h p.r.n., moderate to severe pain 


36. digoxin 0.25 mg p.o. daily 


37. Neo-Synephrine ophthalmic 10% 2 gtt left eye q.30 min X 2 


38. Lasix 40 mg IM stat 
39. Decadron 4 mg IV b.i.d. 


Refer to the paper-based MAR in Figure 7-2 on page 147 to answer questions 40 through 44. 


40. Convert the scheduled times for isosorbide SR to traditional AM/PM times. 


41. How many units of heparin will be used to flush the central line at 2200? 


42. What route is ordered for the Humulin R regular U-100 insulin? 


43. Interpret the order for Cipro. 


44. If the administration times for the sliding scale insulin are accurate (30 minutes before meals), at 
what times will meals be served? (Use traditional AM/PM time.) 


Refer to the computerized pharmacy MAR in Figure 7-4 on page 149 to answer questions 45 
through 49. 


45. The physician visited about 5:00 PM on 8/8/xx. What order did the physician write? 


46. Using the time as a clue, interpret the symbol “w/” in the Zantac order and give the proper 
medical abbreviation. 


47. Interpret the order for ranitidine. 
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FIGURE 7-5 Paper-based MAR for 


ORIGINAL 


DATE 


Chapter 7 Practice Problems (questions 40-44) 


PAGER seen of eee 


“MEDICATION ADMINISTRATION RECORD 


| ORDER 


DATE MEDICATION - DOSAGE 


heparin lock central line 


11/3/xx 


flush (10 units per ml. solution) 2 mL| Bi. 


O 
> 
iS 


11-7, 


= 
ay 


1000} 2200 


NI 
) 


at 
= 
sy 


igogorbide SR 
40 mg qh 
Cipro 


11/3/xx 


NINA 


N/B/xx 


SS 
S 
S 
iS 
S 
S 
S 
S 
S 
S 


1 


500 mg q.12h 
Humulin N NFH U-100 insulin 


15 units g.am 
Humulin R regular U-100 insulin 
30 min, ac and bedtime 


= 
Q 
x 


11/3/xx 


11/3/xx 


S 
S 
S 
alee 
S 
S 


0730 
130 


1730 
2200 


per sliding scale 
Blood glucose 
0-150 3 units 

151-250 6 units 


251-350 13 units 


Tylenol 1,000 mg q.Ah 
prn., headache 


PO 


Bho 
pas 
A | 


INJECTION SITES 


e©e«@ee 6 &© © © © OMe l8ethlcOlchOhlcOhlcOhlc Ole lL eee 


Ds 
o 
ne 
a 


B - RIGHT ARM D- RIGHT ANTERIOR THIGH H - LEFT ABDOMEN L-LEFT BUTTOCKS 


C - RIGHT ABDOMEN G-LEFT ARM J- LEFT ANTERIOR THIGH M - RIGHT BUTTOCKS 
Le a ces eee coe Pe eee ee a ae | 
[ee 
Bie 
EE ea ee 4 ee ees ee ee Ee Pe 
ala ee PE is 
Pi Reeawrmereabin ise: 
Bile ee Raine a sal eg 
6 eee a ee 
aA! (Ne pire ner uaa ee Berean GUabeucosmen al me POSTS Ee a! 
SOE | ea MEDICATION-DOSAGE-CONT. 
Ses eee pa Mele 
Pear ane #6-33725-4 
ALLERGIES: ig 
None Known 1 


ORIGINAL COPY 


48. Which of the routine medications is (are) ordered for 6:00 PM? 


49. How many hours are between the scheduled administration times for Megace? 


© Cengage Learning 2013 


Chapter 7 “®®®®®e Interpreting Drug Orders 


155 


FIGURE 7-6 Computerized pharmacy MAR for Chapter 7 Practice Problems 
(questions 45-49) 


PHARMACY MAR 


, 0701 1501 2301 
START | STOP MEDICATION SCHEDULED TIMES oe to | to | to 
1500 2300 0700 
21:00 MEGESTROL ACETATE (MEGACE) 40 MG TAB 0900 
B/VTIxx PO BID 
2100 
SCH 
12:00 VANCOMYCIN 250 MG CAP 0800 1200 
8/1 7/xx [1capsute———s*d|s«»PO aid 1800 
SCH 2200 
= Sl i 
i 
9:00 FLUCONAZOLE (DIFLUCAN) 100 MG TAB 0900 
8/13/xx 100 MG PO DAILY 
SCH 
21:00 PERIDEX ORAL RINSE 480 ML 0900 
8/1 1/xx 30 ML ORAL RINSE 
SWISH AND SPIT 2100 
SCH 
17:00 RANITIDINE (ZANTAC) 150 MG TAB 0800 
s/o PO 
W/BREAKFAST AND SUPPER 
SCH 
i — 
17:00 DIGOXIN (LANOXIN) 0.125 MG TAB 
B08 Po 
CHECK PULSE RATE 
SCH 


| 


| 


0:01 LIDOCAINE 5% OINT 35 GM TUBE 
8/27/xx APPLY TOPICAL PRN 
TO RECTAL AREA 


14:00 SODIUM CHLORIDE INJ 10 ML 


B/22/xx AS DIR \V TID 

DILUENT FOR ATIVAN IV 

PRN 
——t ees 
14:00 LORAZEPAM (ATIVAN) 2 MG INJ 
B/22/xx IV 
PRN ANXIETY 

PRN 
9:30 TUCKS 40 PADS APPLY 


PRN 


8/21/xx APPLY TOPICAL Q4H 
TO RECTUM PRN 
PRN 


9:30 ANUSOL SUPP 1 SUPP 
8/21/xx 1 SUPP PR Q4H 


PRN 


bl 


OXYCODONE 5 MG TAB 
PO 
PRN PAIN 


16:00 
8/18/xx 


PRN 


Gluteus Thigh | STANDARD TIMES NURSE'S SIGNATURE INITIAL | ALLERGIES: NAFCILLIN 
A. Right H.Right | DAILY = 0900 0701- BACTRIM Patient Smith, John 
B. Left tet | BID = Q12H=0900 & 2100 1500 SULFA Patient # 3-90301-4 
TID = 0800, 1400, 2200 1501- TRIMETHOPRIM 

Ventro Gluteal Deltoid | Q8H = 0800, 1600, 2400 2300 CIPROFLOXACIN HCL Physician: J. Physician, M.D. 
C. Right J.Right | QID = 0800, 1200, 1800, 2200 2301- Room: 407-4 South 
D. Left K.Left | Q6H = 0600, 1200, 1800, 2400 0700 
E.Abdomen 1 |2 Q4H = 0400, 0800, 1200... Ok'd 

3/4 DAILY DIGOXIN = 1700 by FROM: 08/30/xx 0701 To: 08/31/xx 0700 
Page 1 of 2 DAILY DAILY WARFARIN = 1600 
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50. Describe the clinical reasoning you would use to prevent this medication error. 


Possible Scenario 


Suppose a physician wrote an order for gentamicin 100 mg IV q.8h for a patient hospitalized with 
meningitis. The unit secretary transcribed the order as: 


gentamicin 100 mg IV q.6h 
(12 AM—G AmM-12 PM—G PM) 


The medication nurse checked the order without noticing the discrepancy in the administration 
times. Suppose the patient received the medication every 6 hours for 3 days before the error was 
noticed. 


Potential Outcome 


The patient would have received one extra dose each day, which is equivalent to one third more 
medication daily than prescribed. Most likely, the physician would be notified of the error, the 
medication discontinued, and the serum gentamicin levels drawn. The levels would likely be in the 
toxic range, and the patient’s gentamicin levels would be monitored until the levels returned to 
normal. This patient would be at risk of developing ototoxicity or nephrotoxicity from the overdose 
of gentamicin. 


Prevention 


After completing these problems, see page 602 to check your answers. 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 


Use your online 
practice sortware 


Understanding Drug Labels 


OBJECTIVES 


Upon mastery of Chapter 8, you will be able to read and understand the labels of the medications you 
have available. To accomplish this, you will also be able to: 


Recognize pertinent information on drug labels including: 


» Drug form 

» Dosage strength 

» Supply dosage or concentration 
» Total volume of drug container 
» Administration route 


» Expiration date 


as well as 


Differentiate the brand and generic names of drugs. 

Find the directions for mixing or preparing the supply dosage of drugs, as needed. 

Recognize and follow drug alerts. 

Locate the lot or control number, National Drug Code, barcode symbols, and controlled substance 
classifications. 

Determine if containers are for single-dose or multidose use. 

Identify combination drugs. 

Describe supply dosage expressed as a ratio or percent. 
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Pre {he drug order prescribes how much of a drug the patient is to receive. The nurse must 
E ‘prepare the order from the drugs on hand. The drug label tells how the available drug is 
a supplied. Examine the various preparations, labels, and dosage strengths of Valium injection, 


sm. Figure 8-1. 
Look at the following common drug labels to learn to recognize pertinent information about the 


drugs supplied. 


FIGURE 8-1 Various Valium preparations 


10 mL vial, 
5 mg/mL 


2 mL prefilled 
syringe, 
5 mg/mL 


Courtesy of Roche Laboratories Inc. 


(99 ~BRAND AND GENERIC NAMES 


The brand, trade, or proprietary name is the manufacturer’s name for a drug. Notice that the brand name 
is usually the most prominent word on the drug label—set in large type and boldly visible to easily 
identify and promote the product. It is often followed by the registered sign (®), meaning that both the 
name and formulation are so designated. The generic, or established, nonproprietary name appears 
directly under the brand name. Sometimes the generic name is placed inside parentheses. By law, the 
generic name must be identified on all drug labels. . 


6 


NDC 0088-1712-53 ONLY 
Each CARAFATE® Tablet contains 1g sucralfate. 


Aa 5 ney Oo Sa 
& Dosage and Administration: See package insert for In = NDC 55390-029-10 RET ec 
g Seelam of reach of children — : ° AMOTIDINE 2mL Single dose vial eS 
Ss Pharmacist: Dispense in light-resistant, tight = Se ie FOR INTRAVENOUS USE ee 
6 container with child-resistant closure ie 6 INJECTION ONLY AFTER DILUTION. — 
: fegertect % package is not —, E eee" USUAL DOSAGE: See package 
‘ie Store at controlled room tem- wes (00 w insert. ces] 
ae | ae perature 59-06°F (15-300. eanaes E Store at 2° to 8°C (36°10 46°F), —t— 
S gS Bram Aventis Pharmaceuticals Inc. ae S A 
58 120 Tablets UA C2000 weaes 55 Manufactured for: — 
= 2 y 4 www.aventispharma-us.com bn = 5 Bedford Laboratories™ ——— 
8 ¥Aventis 50059224 Bs Rx ONLY Bedford, OH 44146 FAM-VO3 — = 
BE 34 ae 

Brand name (Carafate) and generic name (sucralfate) Generic drug (famotidine) 


Generic equivalents of many brand-name drugs are ordered as substitutes or allowed by the 
prescribing practitioner. Because only the generic name appears on these labels, nurses need to carefully 
cross-check all medications. Failure to do so could cause inaccurate drug identification. 


(9 DOSAGE STRENGTH 


The dosage strength refers to the dosage weight or amount of drug provided in a specific unit of 
measurement. The dosage strength of Lopid tablets is 600 milligrams (the weight and specific unit of 
measurement) per tablet. Some drugs, such as penicillin V potassium, have two different but equivalent 
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dosage strengths. Penicillin V potassium has a dosage strength of 250 milligrams (per tablet), or 
400,000 units (per tablet). This allows prescribers to order the drug using either unit of measurement. 


PARKE-DAVIS 

Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 
© 1997-'99, POPL 


Exp date and lot 


(@® PARKE-DAVIS 


Each tablet contains N 0071-0737- © ba 
600 mg gemfibrozil. 30 ip adssS2a39 2S sg NDC 0093-1172-01 
Usual Adult Dosage— ~ [a=] Srese5 urs se * 
See package insert = =) wh = Be 2 HE 3 = S$ _ PENICILLIN V POTASSIUM 
for full prescribing opide = i Qne25 OR 5 23 Tablets, USP 
information. ps i SoS Se aB : 
Keep this and all ; " ° all PRIES Ss a 50 mg (400,000 unit 
drugs out of the (Gemfibrozil te) ——- N 2o°S2 ees aa 8 50 mg (400 $ 
reach of children. 3 3 HOO NCC te I Ge Mee Each tablet contai M 
, Dispense in tight Ta blets U S P) © ere | 2 eo Aes oe COME GON ETE TANI 
2 container as defined Sh rer 2 3 S35 s 8 V potassium equivalent to 
os in the USP. ow Ev Ss x5 me x 5S 250 mg (400,000 units) 
® Store at controlled room aie Bs aN 38 penicillin V. Each tablet 
= | temperature 20°- 25°C ° Shira thei ey eT ere Rl contains 0.71 mEq 
o (68°- 77°F) [see USP]. : nO 5 =| go a 
} N = = G2 8 (27.9 mg) of potassium 
= Protect from light and o Bie = a a 2 2 ] Pi 
eg humidity. ; =i S ® 2 g 5 Gs 
= Hapereant rhs pagnaue ie) 2 © 6 Sg fay 
6 ‘or pharmacy stock use. ra) 5 a 2 gs 5 zi 
a. Manufactured by: 500 TAB EARS: 3 = Ba = z 100 OVAL TABLETS 
@ || eoee RCN Fs oth ee 
is Pharmaceuticals, Ltd. DO 9 = S Batis 
© | Vega Baja, PR 00694 BB Qs 4 8 
Pe Distributed by: - = 
= 
0) 
o 
n 
== 


250 milligrams (400,000 units) (per tablet) 


600 milligrams (per tablet) 


Me FORM 


Used with permission from Konsyl Pharmaceuticals, Inc. 


The form identifies the structure and composition of the drug. Solid dosage forms for oral use include tablets 
and capsules. Some powdered or granular medications that are not manufactured in tablet or capsule form 
can be directly combined with food or beverages and administered. Others must be reconstituted (liquefied) 
and measured in a precise liquid volume, such as milliliters, drops, or ounces. They may be a crystalloid 
(clear solution) or a suspension (solid particles in liquid that separate when held in a container). 


NDC 0224-1801-06 


No Sugar or Sugar Substitutes 


Naat +3009 (10. 6 Oz) 


(Fill controlled by weight, not volume) 


KONSY 


| Benefits Diabetes Management 


"50" 2 


TEASPOON DOSES 


Used with permission from King 


Pharmaceuticals, Inc. 


Used with permission from 


V Pharmaceutical Co. 


Fiber granular drug added to beverage 


Delivers 15 mL 
NDC 0121-1465-15 


POTA CHLORIDE 
CORAL SOLUTION-USP 10% 
20 mEq per 15 mL 

Sugar Free Alcohol 5% 
5 3 


DILUTE BEFORE USING» 
(01 


») 0 03 01211 4651 


__ RX ONLY 


Oral solution 


USUAL DOSAGE: NDC 0527-1318-01 
See package insert for prescribing Each tablet contains: 
(= information. { s Terbutaline, USP... 2.5 mg 
(o} Dispense in a tight, light-resistant 4 
N a r | Fi b r S lement = container as defined in the USP with LANINETT eae 
S46 a child-resistant closure. inactive Ingredients: 
a Uu a ] Se u PP S) 2 es at 20°-25°C (68°-77°F) Anhydrous lactose, magnesium: 
. ° 4 a (See USP Controlled Room TERBUTALINE stearate, microcrystalline cellulose, 
= done, and pregelatinized starch. 
Bulk-Forming Laxative 2 &| tereotul Sern pete SULFATE pnts apap se 
seas pate a E Rev. 03/05 USP Manutactured by: 
=O Lannett Company, Ine. 
100% {NATURAL ==) MUNIN Pan sae 
=f 3 
3 ra Rx Only zi z 
PSYLLIUM FIBER) | esa EE OWENS seat 


Tablets 


Each extended-release capsule 
contains: 


NDC 58177-005-03 


Time-Cap Labs Inc. for 
ETHEX Corporation 
St, Louis, MO 63043-2413 


L 


60 Capsules 


Dispense in a tight container 
as defined in the USP/NF. 


—— Nitroglyeerin 65mg N litro | cerin athe controlled room 
Safe During Pregnanc —— I Go"86rF 

= —s OSAGE: See 

6 Y SSS ar oe Reach or CExtended-release Capsule paceanelindetuiondcsane 

= CHILDREN Including nitrate free inter 
Lero Net ore o— 6.5 mg| 

OO ———e 

7 

> 
== Manufactured by ky Only 


P3806 11/01 


ETHEX ETHEX ETHEX ETHEX | ETHEX 


Extended-release capsules 


Used with permission from APP 


Pharmaceuticals, 
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SODIUM 


(Derived mo Porcine 


are available ay in ae United States. 


HEPARIN 


INJECTION, USP 


9. 9.000 USP Units m 


1 mL Multiple Dose Vial 


Injectable medications may be supplied in solution or dry powdered form NDC 11098-010-02 _2mL ampoule 
to be reconstituted. Once reconstituted, they are measured in milliliters. INAPSINE® 
Medications are also supplied in a variety of other forms, such as | (DROPERIDOL) INJECTION 
suppositories, creams, and patches. £ mg/2(mL)(2.5 mg/mL) 
S TAYLOR 
B PHARMACEUTICALS 
(= [ tur, IL 62522 
SUPPLY DOSAGE 1 es 
=e LOT 
The supply dosage refers to both dosage strength and form. It is read 42 
X measured units per some quantity. For solid-form medications, such as Injectable solution 
tablets, the supply dosage is X measured units per tablet. For liquid 
medications, the supply dosage is the same as the medication’s concentration, 
such as X measured units per milliliter. Take a minute to read the supply 
dosage printed on the following labels. 
2 | ND eo4et-50-06, 
i. es NDC 0078-0439-05 —— ~~ si? 
a= Li = . «= @ on 268 c 
25 S) < =—=v- Ritalin HCl G gc § §88|£|s é 
ss So |o == 7 methylphenidate HCI USP gigs 4 856 | 2 ego contae: 279 naupte 
a3 © \ eZ Sea 2 3 B38 v 2& eS 1.26% citric acid anhydrous, and 
as — eS iS ———= Be 820% 5 85 = C26 of eetimedis of mati ad 
only ae oo NS |f 5 ==s 100ablets) Rxonly 3f288ee2 33 | £| Fonim,sconivuse 
Intestinal Mucosa) 23 >< Ise Sp =—_s 22885 $3 Ae = pele Daas = peel insert 
5o9 Lu Do Oo a os = oi c lor complete prescribing information, 
eG P 183,88 =» [OiNovanrts een 
328 aa) Oe) 2 | PROTECT FROM EXCESSIVE LIGHT. 
5 | 5 = Manufactured for 
li ay jo Pharmaceuticals Inc. 
SAMPLE. NOT FOR HUMAN USE. 5 milligrams per tablet 2 
>| Lot: f 
5,000 USP units per milliliter E f 


TOTAL VOLUME 


The total volume refers to the full 
quantity contained in a package, bottle, 
or vial. For tablets and other solid 
medications, it is the total number of 
individual items. For liquids, it is the 
total fluid volume. 

All too frequently, dosage strength 
and total volume are misinterpreted, 
resulting in medication errors. Beginning 
February 1, 2009, a new Food and Drug 
Administration (FDA) — requirement 
became official that calls for the strength 
per total volume to be the prominent 
expression on single- and multidose 
injectable product labels, followed in 
close proximity by the strength per mL 
enclosed in parentheses (Cohen, 2008). 
Notice the Inapsine (droperidol 
injection) label on this page, which 
complies with the new rule: 2 mL 
ampule size, 5 mg/2 mL (2.5 mg/mL). 
Clearly providing all of this information 
lowers the risk of misinterpretation and 
medication error. 


with permission from X GEN Pharmaceuticals, Inc., Big Flats, NY 14814. 


Used 


NDC 39822-0330-5 


480 mL (16 fl. 02.) 
Oral 


Neo-Fradin sic. 


NEOMYCIN SULFATE 
ORAL SOLUTION USP 


125 mg per 5 mL 


Rronly 


“GEN. 


20 milligrams 
per milliliter 


NDC 39822-0330-5 
480 mL (16 fl. oz.) 
Oral 


Neo-Frad : n Solution 


NEOMYCIN SULFATE 
ORAL SOLUTION Stet 


USUAL DOSAGE: See package insert 
for complete product information. 


NFI6-01 


Dispense in tight, light-resistant ——P, 
containers. ESS 
Store at controlled room temperature =9§ ==——="9 
20°-25°C (68°-77°F) [See USP ———_ 

Controlled Room Temperature} ——F 
Each 5 mL (one teaspoonful) —_- 
contains: Neomycin Sulfate [ma 
125 mg (equivalent to ee 
87.5 mg neomycin) =m 


Contains FD&C Yellow No. 6 
(sunset yellow) as a color additive. 


Manufactured for: 
X-GEN Pharmaceuticals, Inc., Northport, NY 11768 


Made in USA. 
EN 


PHARMACEUTICALS INC ioe 


a. 
>< 
Lu 


480 milliliters (16 fluid ounces) 


] 


(2) 

2 = 
= x< 
= wo 
5 a 
® ae 
a = o 
5 oF 
22 
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Foes 
mo = 
DO = 
ry, (sea 
fa eS 
Sa 
= = 0 
22 £ 
6) 226 
Pane 2 lies 
= 2 1G 
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10 milliliters 


* Keep in a cold place 
* Avoid freezing 


Novo Nordisk Inc 


Novo Nordisk® 
* Important: see insert 


on from 


permissi 


th 


D 
® 
= 


a 
o 
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ghts 


S STORE AT 
ROOM TEMPERATURE 
g DISPENSE IN 
= UGHT- Hi ii 
oD 
g 
S 


os 1839 ! | tf ! 62 
> 

£6 U. 5, Patont Nos, 9,904,682; 9,998,068 and othars. 
5 

ee 


500 tablets 


EE ADMINISTRATION ROUTE 


CAUTION: Federal law prohibits 
dispensing without prescription 
PACKAGE NOT CHILD-RESISTANT 


500 TABLETS> 


The administration route refers to the site (of the body) or the method of drug 
delivery into the patient. Examples of routes of administration include oral, enteral 
(into the gastrointestinal tract through a tube), sublingual, injection (IV, IM, 
subcut), otic, optic, topical, rectal, vaginal, and others. Unless specified otherwise, 


tablets, 


Store at Controlled Room Temperature 
20°-25°C (68°-77°F) [see USP) 
Dispense in original, unopened container. 


DOSAGE AND USE 
See accompanying prescribing information 


MN! 


Each tablet contains 0.4 mq nitroglycerin 


Keep this and all drugs out 

of the reach of children 

Warning—To prevent loss of potency, keep 
these tablets in the original container or ina 
supplemental Nitroglycerin container 
specifically labeled as being suitable for 
Nitroglycerin Tablets. Close tightly 


immediately after each use 
8212 


II FPO ASS 


Manufactured by. 
Pfizer Pharmaceuticals LLC 
Vega Baja, PR 00694 


Used with permission from Pfizer Inc. 


0.4 mg (1/150 gr) 
(Pfizer) pales Davis 


NDC 0071-0418-24 
Rx only 


Tablets 


Nitrostat® 


(Nitroglycerin 


Tablets, USP) 


05-5873-32-2 


Distributed by 


vision af Pfizer Inc, NY, NY 10017 


Sublingual 


Used with permission from Roxane 


Laboratories, Inc. 


capsules, and caplets are intended for oral use. 


NDC 0054- 
3294-46 


FUB 


PHARMACIST/ 
NURSE/PATIENT: 
Please note 
diagram to the 
right, 

Fill the dropper 
to the level of the 
prescribed dose. 
Discard opened 


bottle after 13 only 
90d i 
PROTECT 10md Spe Package Insert For Complete 
FROM LIGHT. Prescribing Information, ——— 
a PROTECT FROM LIGHT 6 
; ——————— 
Roxane 22 
Furosemide Laboratories, Inc. ol 
Oral Solution Columbus, Ohfo 43216 sd SS 
OTR 4117540/02 @RLI, 2001 35 


OSEMIDE 


10 mg per mL 


Each mL contains: 
Furosemide 10 mg 
SUGAR FREE 


60 mL 


Solution 


led Room Temp: 


Oral 


161 


TAMPER- EVIDENT CON TAINET: po NOT USE IF SEAL IS BROKEN! 


ete Ao jetesen 0126 
|E: SEE ACCOMPANYING 
PRESURISING INFORMATION. 


(SISYNTEX 


EX PUERTO RICO, INC. 
HUMAOAO, P.R, 60661 


07-0272-62-07 


NDC 63481-358-01 


FOR IM, SC OR IV USED 


eed aha Inc. 
adds Ford, PA 1 


Lot 


_ SAMPLE 


Used with permission from 
Endo Pharmaceuticals Inc. 


Intramuscular 
(IM), 
subcutaneous 
(subcut), or 
intravenous 


(IV) 


O99 DIRECTIONS FOR MIXING OR RECONSTITUTING 


Some drugs are dispensed in powder form and must be reconstituted for use. (Reconstitution is 
discussed further in Chapters 10 and 12.) 


= 


Store at or below 86°F (30°C). 
DOSAGE AND USE 


See accompanying prescribing information, 
‘onstitute to 100 mg/mL* wit 
4.8 mL of Sterile Water For Injection 


Must be further diluted before use. 

For appropriate diluents and storage 
recommendations, refer to prescribing information 
“Each mL contains azithromycin dihydrate 
equivalent to 100 mg of azithromycin. 

76,9 mg of citric acid, and sodium hydroxide 
for pH adjustment. 


MADE IN IRELAND 


Used with permission from Pfizer Inc. 


» : 
i 


NDC 0069-3150-83 


Zithromax” 


(azithromycin for injection) 


For I.V. infusion only 
STERILE 


equivalent to 


of azithromycin 
Distributed by 


Pfizer Labs 


Division of Pfizer Inc, NY, NY 10017 


Pfizer 


055191362 


See directions 


axa 
101 


13 


Used with permission from Pfizer Inc. 


only 

ae package insert for dosage and complete 
product information. 

Warning: Not for injection 

Store unconstituted product at controlled 
room temperature 20° to 25°C (68° to 77°F) 
{see USP], Store constituted suspension in a 
refrigerator 2° to 8°C (36° to 46°F). 

Shake well before using. Keep container 
tightly closed. The mixture may be used for 
14 days. Discard unused —~ — 14 days. 


bottle 
granules. Add epproninetey W72 the oe 
amount of distilled water required for 
constitution (total water = 29 mL). Shake 


vigorously to wet the granules. Add 
femaining water and shake vigorously. 
Each 5 ml of suspension contains 
cefpodoxime proxetil equivalent to 
4100 mg cefpodoxime 

U.S, Patent No. 4,668,783 


Licensed from Sankyo Company, Ltd., = 
Japan = 
Made by — 
Pharmacia N.V_/S.A., Puurs - Belgium =——_—_ 
For meme 
Pharmacia & Upjohn Company Ss] 
A subsidiary of Pharmacia Corporation 
Kalamazoo, MI 49001, USA —— 
817 150 103 

508673 | 


_ LL 


NDC 0009-3615-03 


a 


Bp For Oral 
Van ti n Suspension 
cefpodoxime proxetil 
for oral suspension, USP 


100 mg per 5 mL 


Equivalent to 100 mg per 5 mL 
cefpodoxime when constituted 


50 mt (when mixed) 
PHARMACIA 


See directions 
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8 ~LABEL ALERTS 


Manufacturers may print warnings on the packaging, or special alerts may be added by the DEES 
before dispensing. Look for special storage alerts such as “refrigerate at all times,” “keep in a dry place, 
“replace cap and close tightly before storing,” or “protect from light.” Reconstituted suspensions may be 
dispensed already prepared for use, and directions may instruct the health care professional to “shake well 
before using,” as a reminder to remix the components. Read and follow all label instructions carefully. 


Q 
2 ¥ ; - 
g 3 el 
5 83, a or 
2 Bes P=S Ss 
= 76mg KANAMYCIN per2mL &¥Q x on 8 
2 v Son 
2 ® £25 EX eee 
a] 3 a 2 ; Sa 
5 = 3 » ‘ & 20 
= |Kanamycin Sulfate Ses <92«< 
5 33 8 B28 
‘  |Injaction, USP i BSS2 
o Se € 4 B > 
5 | Pediatric Injection ae 2 3 8 
<2 /FORIM.ORLVUSE ocy ZeES 
= 2 ICAUTION: Federal law prohibits 
© & \dispensing without prescription. WHHIXVA 
See alert 
CIPROFLOXACIN 10: 22'2"0 
FOR ADMINISTRATION: DILUTE with 100 to 
INJECTION USP 200 mLs of suitable diluent. 
| sees For complete product information, including Dosage 
5 FOR IV INFUSION and Administration, see CEB SUO RETIRE Insta, = 
ae DILUTE ae USE INACTIVE INGREDIENTS: Lactic acid as solubilizer, ——j 
a 4 HCI to adjust pH and water for injection. = 
a5 Store between 5° to 30°C (41° to 86°F). Protect == 
ES Me from light. Avoid freezing. Discard unused portion. ten 
& 3 10 mg/mL Manufactured by: Manufactured for: = 
= = SINGLE DOSE VIAL contains: | Ben Venue Labs, Inc. Bedford Laboratories™ — 
a 5 20 mL sterile 1% solution Bedford, OH 44146 Bedford, OH 44146 —— 
a5 Rx ONLY CPRO-V01 — 
> 0 
See alert 
le © NDC 0049-0510-83 
= Buttered 
: c 
S 
o Oo 7 
ae a ae 
x Ee e 
8 a Adivision of Ptizer Inc., N.Y.,N.Y.10017 & 2 6 
pm Sofa, 


See alerts 


[3 NAME OF THE MANUFACTURER 


The name of the manufacturer is circled on the following labels. 


NDC 24090-470-88 100 
Capsutes 


Inderal® LA 


(propranolo} 
hydrochloride) 
Long-Acting Capsules 


60 mg 


SEALEO FOR 


FOR IV USE ONLY 
YOUR PROTECTION 


Bedford Laboratories Akrimax Pharmaceuticals, 


u 


PROPRANOLOL 
HCI INJECTION USP = 


= 


cursions permitted to 15 


fies 


Fee USP 


| iwi 


3 24090-470-88 9 


(016i vd Tahererug “eeonn 


+ 
8 
§ 
3 
a 
a 
y 
3 
2 
S 
2 
@ 


Store at 20° to 25°C (68° to 
edford Laboratories™ 


77°F). [See USP] 
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Used with permission from 


Bedford Laboratories. 


Manufactured for: 


oD 
(=) 
& 
=) 
D 
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LO 
LO 
5) 
a 
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Used with permission from Akrimax 


Pharmaceuticals, LLC. 
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(3 EXPIRATION DATE 


The medication should be used, discarded, or returned to the pharmacy by the expiration date. Further, 


note the special expiration instructions given on labels for reconstituted medications. Refer to the discard 
instructions on the Vantin label on page 161. 


USUAL DOSAGE NDC 0527-1311-01 


See package insert for prescribing Each tablet contains 
information Terbutaline Sullate, USP 5mqg 
Dispense in a tight, light-resistant 
container as defined in the USP with ILAIN INI ert 
= a child-resistant closure Inactive Ingredients 
= Store at 20°-25°C (68°-77°F) Anhydrous lactose, magnesium (aN) 
c (See USP Controlled Room TERBUTALINE stearate, microcrystalline cellulose - 
2 Temperature}. Excursion permitted SULFATE povidone, and pregelatinized starch Oo 
15°-30°C (59°-86°F) $ 
Rey. 03/05 TABLETS, USP Manufactured by (2) 
o£ | 5 mg | Lannett Company, Inc 
o rs) | (ll | | | | | || Philadelphia, PA 19136 g 
= 6 
=f [an] S 
ats Rx Only ues 
> & N Z x 6 
5 3 Sec- oui: 016 100 TABLETS ww 4 


Expiration date: 08/2012 


Oe LOT OR CONTROL NUMBERS 


Federal law requires all medication packages to be identified with a lot or control number. If a drug is 
recalled for reasons such as damage or tampering, the lot number quickly identifies the particular group 
of medication packages to be removed from shelves. This number has been invaluable for vaccine and 
over-the-counter medication recalls. 


Wa =i onwAr20CHRZSqgaeCLlMm 
DSsemaSeGsSs8aoR NDC 0093-0832-01 
S2492aR Vsaescoess 
a @ Pee ey eel eo 
S ms QataegsB@sssrs . New Product Appearance 
=) £2 32-67-7285 20 of 
Xe} 2ernHZei3 =S$o8c 
W BS me Se secsuagsa 
Uv (Sy Sota ay a Pan Seed 
RS. | BlEMSrtsSs™= wDV22SSS 
= Oo: OsSrle2sa5 2E2S550%2 
+ < p SE ge pegise go 8°s Tablets USP 
D $ ee qo See aaa as aes 
Swe ef ws SR Szas gaze. & 
; We fu < 2a ere raisin 
eas > E } Faeoosesegsnsas % 0.5 mg 
= 0 > E = Qees 73 
row =z = Oo oO a ==) hep) Gare Se ° ; 
ges 533 = = @ S&S eke8te5 2.8 & PHARMACIST: Dispense _ the 
=z e as Se G mOsef#2qn 238 5 accompanying Medication Guide to 
Paces aes me ei S #552 8 222 a each patient. 
= ot A 
«25 2 58205 ¢ zg 2% 23k235700910 Rev. H 9/2010 aa 
3°. ams SEDVDESSSAG o 2 
a s=, <i yet ge Fas 2% 400 TABLETS 
ee) Fao] Os feu Sen eBbe~ $8 essceeneeces! c 
_ 4 © wm? SaofODOSER S225 =e 
S12 See) OECLF Ses een 2 5 
BS os == - =r = c iS 
z2Es pee Se eo See Sena - 
G © -= £ 
©as 54 


Control number: 067082 Lot number: 323K235700910 


NATIONAL DRUG CODE (NDC) 


Federal law requires every prescription 
medication to have a unique identifying aS, 
number, much like every U.S. citizen Tegretol? 100 ms 
has a unique Social Security number. carbamazepine USP 
This number must appear on every 
manufacturer’s label and is printed with 
the letters “NDC” followed by three 
discrete groups of numbers. 


©Novartis 


Dosage: See package insert. 


Chewable Tablets 
100 tablets 
Rx only 


Oo 
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Keep this and all drugs out of the 
Novartis Pharmaceuticals Corporation 
East Hanover, New Jersey 07936 


Dispense in tight, light-resistant 
reach of children. 


Do not store above 30°C (86°F). 
container (USP). 


Protect from light and moisture. 


Used with permission 
from Novartis AG 


5000098 


tb Novartis 


NDC: 0083-0052-30 
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CONTROLLED SUBSTANCE SCHEDULE 


The Controlled Substances Act was passed in May 1971. One of its purposes was to improve the 
administration and regulation of the production, distribution, and dispensing of controlled 
substances. Drugs considered controlled substances are classified according to their potential for use 
and abuse. Drugs are classified into 


numbered levels, or schedules, from al 2 wa, oe eae of zy a: 
Schedule I to Schedule V. Drugs that <a Ritalin HCI | a) 5 ; : : bz 
have the highest potential for abuse = ome fS 5 g 538 z 5 
are Schedule I drugs, and those with —° i ay TreaT 
the lowest potential for abuse are Bg = 400 tablets Rx only ygestges BE 
Schedule V drugs. The schedule = ¢*®0Nn seeee° pithy i ae 
number of controlled substances is 22| &2 zm th NOVARTIS s2a8sF25 38 


indicated on the drug label. Schedule II 


4 
I 
I 
on 
g 


BARCODE SYMBOLS NDC 0078-0458-05 
Lopressor ° 50 inc 


« §& 
5 —— ra p SEBS 4 Ze 
= ees! 35832 = =8 

Barcode symbols are commonly used 5 = 5 metoprolol tartrate USP gaseees 3.35 

in retail sales. They also document € ——e scegaee eve- 

; i : 3 a sceyegsSeSe= 
drug dosing for recordkeeping and 5% S= 5 epee seessse, 
: 22 eto) BeEScefsscess 
stock reordering and can automate 2 5 — gee evan Sots 
= & S Zo 88 2S ESS 8553.86 


medication documentation right at the 
patient’s bedside. 


Barcode 


UNITED STATES PHARMACOPEIA (USP) AND NATIONAL 
FORMULARY (NF) 


These codes are found on many manufacturer-printed medication labels, and they are placed after the 
generic drug name. The USP and NF are the two official national lists of approved drugs. Each 
manufacturer follows special guidelines that determine when to include these initials on a label. Be 
careful not to mistake these abbreviations for other initials that designate specific characteristics of a 
drug, such as SR, which means sustained release. 


Store below 25°C (77°F). NDC 0025-1041-31 
Protect from light. 100 Tablets Rx only 


Dispense in tight, Aldactone® 
light-resistant : 
, eaek spironolactone 
child-resistant containers GD 
(USP). tablets USP) 


DOSAGE AND USE: 
See accompanying 
prescribing information. Distributed by 


Each tablet contains 50 mg G.D. Searle LLC 
spironolactone. Division of Pfizer Inc, NY, NY 10017 


FPO: UPC @ 80% 
0025-1041-31 0 


- | 
3 
05-6587-32-1 


Used with permission from Pfizer Inc. 


USP 


UNIT- OR SINGLE-DOSE LABELS 


Most oral medications administered in the hospital setting are available in unit dosage, such as a single 
capsule or tablet packaged separately in a typical blister pack. The pharmacy provides a 24-hour supply 
of each drug for the patient. The only major difference in this form of labeling is that the total volume 
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of the container is usually omitted because the = ee 
volume is | tablet or capsule. Likewise, the A nul: [. ms 
dosage strength is understood as per one. 3 : a 1 Sm 
Further, injec icines ok 33) eS 
un peeve medicines may be packaged SEE injection, USP) 
In single-dose preparations. 2% | | = 
8 Cee : “ «| O.2mg/mL ~ —— 
© 3| FORIMORIVUSE 2 [==eameaa 
©@6| 1m 
= 4| ingle Dose Vial> 
5 5 Barter Healthcare bare. 
BE 400-938-01 
Unit dose 


single-use vial 


a COMBINATION DRUGS 


Some medications are a combination of two or more drugs in one form. Read the labels for Percocet and 
Lortab and notice the different substances that are combined in each tablet. Combination drugs are 
sometimes prescribed by the number of tablets, capsules, or milliliters to be given rather than by the 


dosage strength. 


NOC 63481-623-70 NSN 6505-01-082-5509 


ENDO LABORATORIES 


® 


Each tablet contains 
Oxycodone Hydrochloride... ..... .-. 5 mg" 
Acetaminophen, USP ................325 mg 
"5 mg oxycodone HC! is equivalent to 4.4815 mg of 8 
oxycodone. 

=) Usual Dosage: See package insert for complete 

= prescribing information. 

= Dispense in a tight, light-resistant container as defined 

in the USP, with a child-resistant closure (as required). o 2 


63481-623-70 1 
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_vevoacosaaneenns 
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a 


resistant closure. 


15°-30°C (59°-86°F). 


N 
3 


% 
| 
ere 
2 Lot No.: 
Exp. Date: 


Store at controlled room temperature 15°-30°C 
m (59°-86°F). 
DEA ORDER FORM REQUIRED. 


100 TABLETS 


Manufactured for 
UCB Pharma, Inc. 
Smyrna, GA 30080 

by Mallinckrodt Inc. 

Hobart, NY 13788 


Chadds Ford, PA-19317 
70447/PF 


By: DuPont Pharma 


Used with permission from Endo Pharmaceuticals Inc. 
Wilmington, DE 19880 


Used with permission from UCB 


Pharma, Inc. 


oxycodone and acetaminophen 


PHARMACIST: Dispense in a tight, 
light-resistant container with a child- 


Store at controlled room temperature, 


s N 
ch Pharma 
id 


USUAL DOSAGE: See package insert 
for complete dosage recommendations. 


1 


AM 


50474-902-01 


Rev. 6/01 
P/N 1003723 


hydrocodone bitartrate and acetaminophen 


(9 = SUPPLY DOSAGE EXPRESSED AS A RATIO OR PERCENT 


Occasionally, solutions will be ordered and/or manufactured in a supply dosage expressed as a ratio or 


percent. 


RULE 


Ratio solutions express the number of grams of the drug per total milliliters of solution. 
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EXAMPLE a NDC 00000-0000-00 
oo 
Epinephrine 1:1,000 contains | g pure drug per 2 EPI N EPH RI NE 8: 
1,000 mL solution; & INJECTION, USP n Be 
1 g:1,000 mL = 1,000 mg:1,000 mL = 1 mg:1 mL. =) 1:1000 (1 mg/ml) 2 88 
Me sD 
© CONTAINS NO SULFITES BN5S 
© OR PRESERVATIVES. Bats 
~ © FORIV, IM, OR SC USE H8oe 
a 1 mL AMPULE Ey 
2 = Rx only =) 
= Roa A 
8 ay (et. 
% DELMAR | Cengage By ie 
a DB) C L Learning 
fs) For Educational Purposes Only 
© 
121,006 


RULE 
Percentage (%) solutions express the number of grams of the drug per 100 milliliters of solution. 


NDC 10019-019-56 Each mL contains lidocaine hydro- 


i. chloride 20 mg, sodium chloride 6 mg 
Li ‘ and methylparaben 1 mg in Water for 
I ocaine ‘ Injection. pH 5.0-7.0; sodium hy- 
‘ : ‘ droxide and/or hydrochloric acid used 
HCI Injection, USE’ rnader, for cil etmactment 
- Usual Dosage: See package insert for 
(20 mg/mL) R only complete pres¢ cribing i information 


EXAMPLE & 

Lidocaine 2% contains 2 g pure drug 
per 100 mL solution; 2 g per 

100 mL = 2,000 mg per 100 mL = 
20 mg/mL. 


FOR INFILTRATION AND NERVE BLOCK Store at pabtebone room temperature 
NOT FOR SPINAL OR EPIDURAL ANESTHESIA 15°-30°C (59°-B6°F). 

30 mL Multiple Dose Vial 

Baxter CSiLEDERLE™ 


Mid, for Baxter Healthcare Corporation affiliate 
by: Elkins-Sinn, Cherry Hill, NJ 08003 400-745-01 


Images courtesy of Baxter Healthcare 


Corporation. All rights reserved. 


2% 


Although these labels look different from many of the other labels, it is important to recognize that 
the supply dosage can still be determined. Many times the label will have a more commonly identified 
supply dosage and not just the ratio or percent. Look at the epinephrine and lidocaine labels. On the 
epinephrine label, the ratio is 1:1,000; the supply dosage can also be identified as | mg/mL. On the 
lidocaine label, the percentage is 2%; the supply dosage can also be identified as 20 mg/mL. 


(9 CHECKING LABELS 


Recall the Six Rights of medication administration: The right patient must receive the right drug in the 
right amount by the right route at the right time followed by the right documentation. To be absolutely 
sure the patient receives the right drug, check the label three times. 


CAUTION 
Before administering a medication to a patient, check the drug label three times: 


1. Against the medication order or MAR. 
2. Before preparing the medication. 


3. After preparing the medication and before administering it. 


S 
<= 
n 
© 
=> 
[e) 
= 
re) 
= 
© 
a 
ue 
® 
ro 
a 
= 
Zo 
o) 
2) 
=) 


Used with permission from Abbott 


Laboratories. 


Used with permission from TEVA 


Pharmaceuticals USA. 


SPECIMEN 


Exp 
Lot 


£ 
N 


LO-2£80-£600 
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Recognize that the drug’s supply dosage similarly refers to a drug’s weight per unit of measure or 


m Identify the drug and the manufacturer. 

m Differentiate between brand and generic names, dosage strength, form, supply dosage, total 
container volume, and administration route. 

= 
concentration. 

m Find the directions for reconstitution, as needed. 

® Note expiration date and alerts. 

™ Describe lot or control number, NDC number, and schedule (if controlled substance). 

m Identify supply dosage on labels with ratios and percents. 

a 


Be sure that you administer the right drug. 


Review Set 20 


0083-0052-30 


ALAA 


NDC 0083-0052-30 


Cegretol?)00 


carbamazepine USP 


©Novartis 


Dosage: See package insert. 


Chewable Tablets 
100 tablets 
Rx only 


th NOVARTIS 


N 


3 
Novartis Pharmaceuticals Corporation 


Keep this and all drugs out of the 


Dispense in tight, light-resistant 
reach of children. 


Do not store above 30°C (86°F). 
container (USP). 


Protect from light and moisture. 


§000098 


60 Tablets 
BIAXIN’ 
FILMTABE 
irablet} 
Caution: Federal (U.S.A.) law 


prohibits dispensing without 
prescription 


0074336860 


Store tablets at 15° to 30°C (59° to 86°F) 


6505-01-354-8582 

Do not accept if break-away 
ring on cap Is broken or missing 
Dispense in a USP tight, light- 
resistant container 

Each tablet contains: 

250 mg clarithromycin 

Each yellow tablet bears the G) 
and Abbo-Code KT for product 
identification 

Usual Adult Dose: One or two 
tablets every twelve hours. See 
enclosure for full prescribing 
information 

Filmtab — Film-sealed tablets, 
Abbott 

Abbott Laboratories 

North Chicago, 1L60064, U.S.A 


Fx only 
100 TABLETS. 


DS emo 8FaS8385S8 NDC 0093-0832-01 
Ss nT280 Paes ocss 
Eo VaRSogeS3aEP 

ee Faszacgs2855r5 New Product Appearance 
= 5 zrsp8Sane8s Ss 
SS252%5 4938378 o295 
aes nh ap SS OS a03=5 
ozo Sa Geo So Oa 
a=SaoDZn2qgeC oS 82% 
SOs PSeFs4e2E835G2 
SEZ SERESE SSSARYS Tablets USP 
So =| es |S Sas = 
2583 Osa 3S 7 HRS cy 

= sei taesassss8s 2 { 
aCe eet ere ares: 

oe 2.7 =OaC45 2 Oo ? 

D S See 93523 308 a PHARMACTST: Dispense _ the 
Lar mOsefSq Se2 5 accompanying Medication Guide to 

ee 2S Sas Bo Ses = each patient. 
323K235700910 Rev. H 9/2010 


S!= | TERBUTALINE "0c 55390-101-10 —_—— 
| = ,| SULFATE INJECTION USP Cf mDSterile Vial ——‘saamaen 
z| 8% Protect from light. ame 

=| = | FORSCINJECTION ONLY. Manufactured for —- Bs 
| fa mg/m Bedford Laboratories™ — 
8) 2 Bedford, OH 44146 _ = 
| 2% Rx ONLY TBT-V01 
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Used with permission from Pfizer Inc. 


Used with permission from 
Aventis Pharmaceuticals. 


hemeoniawes 


RIES 


oem Ry ONLY 
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Kony 


See package insert for dosage and complete 

product information, 

Warning: Not for injection 

Store unconstituted product at controlled 

room temperature 20° to 25°C (68° to 77°F) 

{see USP]. Store constituted suspension in a a * 
refrigerator 2° to 8°C (36° to 46°F) For Oral 
Shake well before using. Keep container Van ti la] Suspension 
tightly closed. The mixture may be used for - 

14 days, Discard unused portion after 14 days, cefpodoxime proxeti 
Directions for mixing: Shake bottle to loosen j 

granules. Add approximately 1/2 the total for oral suspension, USP 
amount of distilled water required for 

constitution (total water = 29 mL), Shake 

vigorously to wet the granules. Add 
remaining water and shake vigorously. 

Each 5 mL of suspension contains 4 00 | Y } 

cefpodoxime proxetil equivalent to per 5 mb 
100 mg cefpodoxime. 

U.S. Patent No. 4,668,783 

Licensed from Sankyo Company, Ltd., 


Japan 
Made by 


Pharmacia N.V./S,A., Puurs - Belgium 


For 


Pharmacia & Upjohn Company 
A subsidiary of Pharmacia Corporation 
Kalamazoo, Mi 49001, USA 
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NDC 0028-0051-10 
6505-01-071-6557 


Lopressor® 50 nc 


metoprolol tartrate USP 


NDC 0009-3615-03 


0028-0051-10 6 


N 
3 


Equivalent to 100 mg per 5 mL 
cefpodoxime when constituted 


Store between 15°C - 30°C (59°F - 86°F). 

Dispense in tight, light-resistant container (USP). 
PHARMACIST: Container closure is not child-resistant. 
Keep this and afi drugs out of the reach of chitdren. 


Protect from moisture. 
Novartis Pharmaceuticals Corporation 


East Hanover, New Jersey 07936 


Dosage: See package insert 


Used with permission from Novartis AG. 


| UM IMT 


50 mL (when mixed) 


817 150 103 


508673 


Each CLAPORAN® 


for injection 


injection, ana 


PHARMACIA E 


STERILE vial contains 2g cefotaxime NOC 0039-0019-01 


Dextrose Hydrous, P to adjust 


i adjust pri i 


osmolality, sodium citra ty USP to buffer Claforan’ Sterile 


30°C. Protect from excess 


tah 
Dosage and Administration: Read féoldxdmeé lor 


store dry powder 


r Hoechst-Rousel Ph uticals 


{ Aventis Pharmaceuticals Inc. 


Use labels A through G to find the information requested in questions | through 15. Indicate your answer 
by letter (A through G). 


ib 


2 
5 
A 
D 
6 
7 
8 


14. 
[3; 


The total volume of the liquid container is circled. 


. The dosage strength is circled. 
. The form of the drug is circled. 


. The brand name of the drug is circled. 


The generic name of the drug 1s circled. 


. The expiration date is circled. 
, the lot number 1s circled: 


. Look at label E and determine how much of the supply drug you will administer 


to the patient per dose for the order cefpodoxime 100 mg p.o. q.12h. 


. Look at label A and determine the route of administration. 

. Indicate which labels have a visible imprinted barcode symbol. 

. Look at label C. What does the word Filmtab mean on this label? 
. Look at label B and determine the supply dosage. 


. Look at label F, and determine how much of the supply drug you will administer 


to the patient per dose for the order metoprolol 100 mg p.o. daily. 
Which drug label(s) represent controlled substance(s)? 


Evaluate the potential for abuse of the controlled substance drug(s) identified in question 14. 
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Refer to the following label to identify the specific drug information described in questions 16 through 21. 


NDC 0049-0520-83 USUAL DOSAGE 


Average single intramuscular injection 


SEE ACCOMPANYING Buffered Rx only 799,000-400,000 units 


= 
== Intravenous: Additional information about 
— PRESCRIBING INFORMATION the use of this product intravenously can 
are be found in the packa sert 
© i,1 RECOMMENDED STORAGE ml diluent Units per mL 
Ss Be IN DRY FORM. added of solution 
oO -c. 18.2 mL 250,000 
hi iS: Store below 86°F (30°C). , 7 8.2 i 500,000 
a =" Sterile solution may be kept a Eee 
rey eS Buffered with sodium citrate and citric acid 
FIVE MILLION UNITS to optimum pH 


in refrigerator for one (1) 
week without significant loss 
of potency 


PATIENT 


GED Roerig ROOM No: 
Division of Pfizer Inc, NY, NY 10017 DATE DILUTED: 


Used with permission from Pfizer Inc 
6505-00-958-3305 


16. Generic name 


17. Brand name 


18. Dosage strength 


19. Route of administration 


20. National Drug Code 


21. Manufacturer 


Refer to the following label to answer questions 22 through 24. 


or hydrochi 


de 


S $= a if needed, for pH adjus 
88 ee 
=| (10 mg/m). Ca 
& ® FOR INFILTRATION AND NERVE BLOCK Store at controlled room sauenien 
5 & NOT FOR SPINAL OR EPIDURAL ANESTHESIA 145°-30°C (59°-86°F). ste kat 
¢ =| 30 mL Multiple Dose Vial sé 
5 ¢| Baxter @SiILEDERLE™ 
os Mid. for Baxter Healthcare Corporation affiliate 
© © | by: Elkins-Sinn, Cherry Hill, NJ 08003 400-741-01 
® oO 
=) ——— eee eee eee 
22. The supply dosage of the drug is _ %. 
23. The supply dosage of the drug is g per 100 mL. 
24. The supply dosage of the drug is mg per mL. 


After completing these problems, see page 602 to check your answers. 


Reading the labels of medications is critical. Make sure that the 
drug you want is what you have on hand before you prepare it. 
Let’s look at an example of a medication error related to 
reading the label incorrectly. 


CLINICAL REASONING SKILLS 


ERROR 


Not checking the label for correct dosage. 


Possible Scenario 


~ Anurse flushed a triple central venous catheter (an IV with three ports). According to hospital _ 
policy, the nurse was to flush each port with 10 mL of normal saline followed by 2 mL of heparin 

_ flush solution in the concentration of 100 units/mL. The nurse mistakenly picked up a vial of heparin 
containing heparin 10,000 units/mL. Without checking the label, she prepared the solution ey all 
eT The ae received 60,000 units of heparin instead of 600 units. 
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NDC-63323-542-07° 50420) 
HEPARIN 
SODIUM 


INJECTION, USP: 


10,000 USP Units/mL 


For lV or SC Use Rx only 


NDC 63323-545-05 504505 
HEPARIN LOCK 
FLUSH 

SOLUTION, USP 
100 USP Units/mL 


(Derived from Porcine 
Intestinal Mucosa) 


maceuticals, LLC 


)L.60173 


{Derived from Porcine intestinal 
sal 


3 63323-542-07 8 


5 mL muitiple Dose Vial 


RX on 


3 63323-545-05 5 


UMDQ 


se 
o& 


aA qs 
SAMPLE. NOT FOR HUMAN USE. 


mL 
Multiple Dose Vial 


SAMPLE. NOT FOR HUMAN USE. 


Used with permission from APP 
Used with permission from APP 
Pharmaceuticals, LLC, whose 
products are available only in the 
United States. 


Pharmaceuticals, LLC, whose 


products are available only in 


the United States. 


Potential Outcome 


The patient in this case would be at great risk for hemorrhage, leading to shock and death. 
Protamine sulfate would likely be ordered to counteract the action of the heparin, but a successful 
outcome is questionable. 


Prevention 


There is no substitute for checking the label before administering a medication. The nurse in this 
case, having drawn three different syringes of medication for the three ports, had three opportunities 
to catch the error. 


Many drugs have brand names or generic names that look alike 
or sound alike (LASA). Inattention to detail while preparing 

ee medications may lead to administration of the wrong drug, 
which can have serious consequences. Let’s consider the safety risk of two look-alike/sound-alike 
medications. 


ERROR 


Mixing up two medications with similar names. 


Possible Scenario 


A patient who was receiving hydromorphone, an opioid analgesic for postoperative pain, 
complained of nausea. The physician had written an order for hydroxyzine 50 mg IM q.3-4h p.r.n., 
nausea. Instead of retrieving the ordered antiemetic medication, the nurse selected a vial of 
hydralazine 20 mg/mL, an antihypertensive, from the automated dispensing cabinet. After 
calculating the dose to be 2.5 mL, the nurse administered the medication by the intramuscular 
route. Although he still felt nauseous an hour later, the patient tried to amubulate for the first time 
since surgery with the assistance of the nurse technician but experienced severe dizziness and could 
not stand at the side of the bed. His blood pressure was taken and noted to have dropped to 
92/48 mm/Hg. The nurse called the physician, who ordered vital signs to be taken q.2h and for the 
patient to remain on bed rest until his blood pressure returned to normal. Eight hours later the 
patient’s blood pressure returned to normal and he was able to get out of bed to a chair. Neither 
the nurse nor the physician was able to determine the reason for the blood pressure drop. 


Potential Outcome 


The patient needed an antiemetic medication but received an antihypertensive medication. Besides 
continuing to suffer from nausea, the patient was inconvenienced and lost needed rest by having 
vital signs taken more frequently than otherwise would have been required. He was also at risk for a 


serious injury from a fall due to orthostatic hypotension when attempting to ambulate the first time 
following surgery. 


Prevention 


Administering the antihypertensive agent (hydralazine) instead of the antiemetic (hydroxyzine) 
could lead to a serious adverse drug event. Observe that the first four letters in the drug names are 
identical. Pharmacies are likely to stock these drugs next to each other on pharmacy shelves or in 
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omated dispensing cabinets. Nurses may also locate these drugs alphabetically on computer 
screens. Additionally, their similar dosage strengths may not indicate a potential problem to the 
_nurse. The nurse and the physician not recognizing the error is an all too common occurrence. 
_ According to the Institute of Medicine (IOM, 2000), most errors and safety issues go undetected 
and unreported. Nurses should comply with the National Safety Goals of The Joint Commission 
~ (2008) and “identify and, at a minimum, annually review a list of look-alike/sound-alike drugs used 
in the organization, and take action to prevent errors involving the interchange of these drugs.” 


PRACTICE PROBLEMS—CHAPTER 8 


Look at labels A through G and identify the information requested. 


Label A: 


1. The supply dosage of the drug in milliequivalents is 


2. The total volume of the vial is 


3. The supply dosage of the drug in milligrams is 
NDC 0000-0000-00 Each 50 mL of medication contains 4.2 grams 
SODIUM BICARBONATE (50 mEq) of Sodium Bicarbonate, =) 
Water for injection q.s. ——= 
INJECTION, USP ademas ° == 
8.4% WARNING: DISCARD ANY UNUSED PORTION. O——== 
4.2 grams USE ONLY IF SOLUTION IS CLEAR AND 0 = 
(50 mEq)/50 mL CONTAINS NO PRECIPITATE. C See 
~ L Store at 20° to 25°C (68° to 77°F); C a 
= 50 m brief excursions allowed at 15° to 30°C — 
S| SINGLE-DOSE VIAL (59° to 86°F); ° —— 
2} FOR SLOW IV USE (See USP controlled Room Temperature.) = Beas 
= Rx only See package insert for directions for use. o=— 
€ — 
2 wv (2 
2 ® 
& DELMAR | Cengage a 
s D L : Learning eo 
© or Educational Purposes Only Aan 
A 
Label B: 


4. The generic name of the drug is 


5. The reconstitution instruction to mix a supply dosage of 100 mg per 5 mL for oral suspension 1s 


6. The manufacturer of the drug is 


Kronty NDC 0009-3615-03 
See package insert for dosage and complete 

product information. 

Warning: Not for injection 

Store unconstituted product at controlled 

room temperature 20° to 25°C (68° to 77°F) 

{see USP]. Store constituted suspension in a . 

refrigerator 2° to 8°C (36° to 46°F). _ ® For Oral 
Shake well before using. Keep container Van ti nN Suspension 
tightly closed. The mixture may be used for : : 

414 days. Discard unused portion after 14 days. cefpodoxime proxetil 
Directions for mixing: Shake bottle to loosen i 

granules. Add approximately 1/2 the total for oral suspension, USP 
amount of distilled water required for 

constitution (total water = 29 mL). Shake 

vigorously to wet the granules. Add 

remaining water and shake vigorously. 

Each 5 ml of suspension contains 4 00 I Y } 

cefpodoxime proxetil equivalent to per5 mL 
100 mg cefpodoxime. 

US. Patent No. 4,668,783, 

Licensed from Sankyo Company, Ltd., 
Japan 

Made by : 
Pharmacia N.V./S.A., Puurs - Belgium 
For 

Pharmacia & Upjohn Company 

A subsidiary of Pharmacia Corporation 
Kalamazoo, MI! 49001, USA 50 mL (when mixed) 
817 150 103 


508673 PHARMACIA 


Equivalent to 100 mg per 5 mL 
cefpodoxime when constituted 


| DMM ai 


Used with permission from Pfizer Inc. 
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Label C: 


7. The total volume of the medication container 1s 


8. The supply dosage is 


9. How much will you administer to the patient per dose for the order methotrexate 25 mg IV stat? 


a 


NDC 10019-941-71 
Methotrexate 


Injection, USP 
CONTAINS PRESERVATIVE 
250 mg (25 mg/mL) 


Sterile Isotonic Liquid 


Usual Dosage: Consult package insert for dosage and full 
prescribing information. 

Each mL contains methotrexate sodium equivalent to 25 mg 
methotrexate. Preservative: Benzyl Alcohol 0.90% w/v. 

Inactive ingredients: Sodium Chloride 0.26% w/v and Water for 
Injection. Sodium hydroxide and/or hydrochloric acid may be 
added to adjust pH to 8.5-8.7 during manufacture. 

Store at controlled room temperature.15°-30°C (59°-86°F). 
PROTECT FROM LIGHT. Retain in carton until time of use. Discard 
any unused portion 


10 mL Vial R only WARNING: SEE PACKAGE INSERT FOR FULL PRESCRIBING 


Images courtesy of Baxter Healthcare 


Corporation. All rights reserved. 


2 INFORMATION AND BOXED WARNINGS. 10-1032A  460-232-00 
ie NOT FOR INTRATHECAL USE 
a PS Mfd. for Baxter Healthcare Corp. affiliate 
° x< by: Bigmar Pharmaceuticals SA 
gant ic Barbengo, Switzerland 
C 
Label D: 


10. The brand name of the drug is 


11. The generic name is 


12. The National Drug Code of the drug is 


Store at controlled room 
temperature 20° to 25°C 
(68° to 77°F) [see USP]. 


DOSAGE AND USE: 
See accompanying 
prescribing information 


Shake vigorously 
immediately before each use. 


NDC 0009-0626-01 


2.5 mL Vial Rx only 


Depo-Provera’ 
medroxyprogesterone 
acetate injectable 
suspension, USP 


3. 


Each mL contains 
medroxyprogesterone 
acetate, 400 mg. Also 
contains polyethylene glycol 
3350, 20.3 mg; sodium 
sulfate anhydrous, 11 mg; 
myristyl-gamma-picolinium 
chloride added as 


0009-0626-01 


For intramuscular use only 


400 mg/mL 
preservative, 1.69 mg. 


When necessary, pH was Distributed by 


adjusted withsodium SACRE RES 
hydroxide and/or GE> Pharmacia & Upjohn Co 
hydrochloric acid Division of Pfizer Inc, NY, NY 10017 


Used with permission from Pfizer Inc. 


D 


Label E: 


13. The form of the drug is 


14. The total volume of the drug container is 


15. The administration route is 


FOR INTRAMUSCULAR USE ONLY. NOC 00-49-5460-74 Store below 86°F (30°C). 

Pa USUAL ADULT DOSE; Intramuscularly; 25 - 7 
& 100 mg stat; repeat every 4 10 6 hours, V ' s1® PROTECT FROM FREEZING. 
fe as needed, istari | : 
gS See accompanying prescribing information. (hydroxyzine hydrochloride) PATIENT: 
2 ‘ 
( Each mL contains $0 mg of hydroxyzi 
z hydrochloride, 0.9% Berns aieohal anal Intramuscular Solution 
= sodium hydroxide to adjust to optimum pH. 50 ma/m ROOM NO.: 
= . | To avoid discoloration, protect from pro- 
= © | longed exposure to light 

Hay as COST LOT da 
a GED Rocrig 05-1111-32-4  QD4AGQ 
2 = Drision of Pir Inc, AY, NY 16017 MADE IN USA 


Used with permission from UCB 


Pharma, Inc. 
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Label F: 


16. The name of the drug manufacturer is 


17. The form of the drug is 


18. The appropriate temperature for storage of this drug is 


zee f NDC 24090-470-88 100 See 
a 2 Capsules nf ox 
Boge 838 ® + 
tices Inderal LA HS=0 
bee! 8 (propranolo} af Ss 
3 Eg aay : hydrochloride) ee 
3 ° He ® Long-Acting Capsules y = 
5 & Bee 8 o_o 
ae z pig é 60 mg £8 ari 
an) 3 &oy he 
oo S S0% ¢ SEALEDFOR adi — 
=o $8 § YOUR PROTECTION asze 5 f 
a? 2 eee s2eagegs ewonag 
é id ehigs sess sam 
2 (PAKRImax oe isteea: 
BHAERSGECATGAY FsES "SSS = ae 
F 
Label G: 


19. The supply dosage of the drug is 


20. The dosage strength of the drug container is 


BUMETANIDE 00553202025 4m VIAL 


Each mL contains: 0.25 mg bumetanide, 0.85% 
INJECTION, USP sodium chloride, 0.4% ammonium acetate as 
buffers, 0.01% edetate disodium, 1% benzyl 
alcohol as preservative and pH adjusted to 
For IV or IM Use approximately 7 with sodium hydroxide 


permission from 


aboratories 


Usual Dosage: See package insert. 
[1 mg/4 mb Store at controlled room temperature 15° to 30° C 
(59° to 86°F) 
0.25 mg/mL Manufactured for: 


Bedford Laboratories™ 
Rx ONLY Bedford, OH 44146 BMVA04 


Bedford | 


G 


Match label H or I with the correct descriptive statement. 
21. This label represents a unit- or single-dose drug. 
22. This label represents a combination drug. 


23. This label represents a drug that may be ordered by the number of tablets or 
capsules to be administered rather than the dosage strength. 


24. The administration route for the drug labeled H is 
25. The label represents a brand name drug. 


26. The controlled substance schedule for the drug labeled H is 


FAMOTIDINE NDC 55390-029-10 
er ee ges Sl ee eee 2m Single dose vi == 
oupcaael E FOR INTRAVENOUS USE 
Bee Ore Gorecey room temperature, e INJECTION ONLY AFTER DILUTION. 
HYDROCODONE BITARTRATE 6 ¥ USUAL DOSAGE: See package 
AND. po AMINQEHEN BS insert. a 
ea Ps soe yee Es Store at 2° to 8°C (36° to 46°F). 
ii o 
Exp. Date: Each scored, white with blue specks tablet iS m 
Manufactured for conten z = Manufactured for: —== 
UCB Pharma, Inc. Hydrocodone Bitartrate ... se... S mg N 504 | 4- | | | O14 = g Bedford Laboratories™ —_—_— —= 
Smyma, GA 30080 siete. A Raeaee aa BS Rx ONLY Bedford, OH 44146 FAM-V03 — === 
by Mallinckrodt Inc. Rev. 6/01 hak ’ 
Hobart, NY 13788 Ronly P/N 1003723 so 
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Eabel J: 
27. Expressed as a percentage, the supply dosage of the drug 1s 
28. The supply dosage is equivalent to g per 100 mL, or mg per mL. 
NDC 10019-019-57 Each mL contains lidocaine hydro- 
y een: 4 chloride 20 mg, sodium chloride 6 mg 
Lid 4 ; and methylparaben 1 mg in Water for 
2 1 ocaine Injection. pH 5.0-7.0; sodium hy- 
oD : droxide and/or hydrochloric acid used 
ae a Injection, US 2 i i nected, for pH adjustment 
o < P ” 
wa Usual Dosage: See package insert for 
oS (20 mg/mL) R only complete oreseribing information 
re) i FOR INFILTRATION AND NERVE BLOCK Store at controlled room temperature 
> 8 NOT FOR SPINAL OR EPIDURAL ANESTHESIA 15°-30°C (59°-86°F). oe tS 
£& {50 mL Multiple Dose Vial Sa 
8° =| Baxter @SiILEDERLE™ 
% 2 © | Mid, for Baxter Healthcare Corporation affiliate 
8 = 5 | by: Elkins-Sinn, Cherry Hill, NJ 08003 400-747-01 
EPs 
29. Describe the clinical reasoning you would use to prevent this medication error. 


Possible Scenario 


Suppose a physician ordered the antibiotic Principen .5 g p.o. q.6h. The writing was not clear on the 
order, and Prinivil (an antihypertensive medication) 5 mg was sent up by the pharmacy. However, 
the order was correctly transcribed to the MAR. In preparing the medication, the nurse did not read 
the MAR or label carefully and administered Prinivil, the wrong medication. 


Potential Outcome 


A medication error occurred because the wrong medication was given. The patient’s infection treatment 
would be delayed. Furthermore, the erroneous blood pressure drug could have harmful effects. 


Prevention 


. Describe the strategy you would implement to prevent this medication error: 


Possible Scenario 


Suppose a physician wrote the order Celebrex 100 mg p.o. g.12h (anti-inflammatory to treat 
rheumatoid arthritis pain), but the order was difficult to read. The unit secretary and pharmacy 
interpreted the order as Ce/exa (antidepressant), a medication with a similar spelling. Celexa was 
written on the MAR. 


Potential Outcome 


The nurse administered the Celexa for several days, and the patient began complaining of severe 
knee and hip pain from rheumatoid arthritis. Also, the patient experienced side effects of Celexa, 
including drowsiness and tremors. A medication error occurred because several health care 
professionals misinterpreted the order. 


Prevention 


a) What should have alerted the nurse that something was wrong? 


b) What should have been considered to prevent this error? 


After completing these problems, see page 602 to check your answers. 
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Lal For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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Preventing Medication Errors 


OBJECTIVES 

Upon mastery of Chapter 9, you will be able to identify and prevent the common situations that lead to 
medication administration errors. To accomplish this, you will also be able to: 

Describe the consequences and costs of medication errors. 

Cite the incidence of hospital injuries and deaths attributable to medication errors. 

Explore evidence and rationale for the underreporting of medication errors. 

Name the steps involved in medication administration. 

Identify six common causes of medication errors. 

Identify the role of the nurse in preventing medication errors. 

Describe the role of technology and health care administration in medication error prevention. 
Recognize examples of prescription, transcription, and recording notation errors. 

Correct medical notation errors. 

Describe the requirements of The Joint Commission to prevent medication errors. 


Provide a sound rationale for the critical nature of medication administration and the importance of 
accurate and safe dosage calculations and medication administration. 


~ edication administration is one of the primary functions of the nurse and the other health 
care practitioners in most health care settings. Unfortunately, medication administration 
errors are common. Any health care practitioner is potentially at risk for making an error. 
y Several studies addressing the problem indicate that there is no relationship between the 
Perienee of medication errors and the characteristics of the nurses who usually make them (that is, years 


of practice and education). 
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The frequency of medication errors made by nurses and the consequences of these errors affect 
not only the health of the patient but also the overall cost of health care. These medication errors and 
the reactions that result from them cause increased length of stay, increased cost, patient disability, 
and death. There are additional indirect consequences as well. These include harm to the nurse 
involved, in regard to his or her personal and professional status, confidence, and practice (Mayo & 
Duncan, 2004). 

Although prescription and administration mistakes are the most commonly reported, the incidence 
of medication errors by nurses is difficult to accurately determine. The Institute of Medicine (IOM, 
2006) reported that medication errors may occur during any step of the medication process, from 
procuring the drug, prescribing it, dispensing it, administering it, and monitoring the effects. IOM 
estimates that when all steps of the medication administration process are taken into account, 
hospitalized patients are subjected to an average of one medication error per day. 

Studies addressing nurses’ perception of medication errors support the existence of underreporting 
by nurses (Mayo & Duncan, 2004; Stetina, Groves, & Pafford, 2005; Wolf & Serembus, 2004). Other 
research indicates confusion among nurses about what constitutes a drug error. Failure to administer a 
medication and administering a medication late are the most underreported errors, because some nurses 
erroneously perceive that the patients will not be harmed in these situations (Mayo & Duncan, 2004; 
Stetina et al., 2005). 

Statistics indicate that 10% to 18% of all hospital injuries are attributable to medication errors (Mayo 
& Duncan, 2004). The Institute of Medicine (2006) estimated that at least 400,000 medication errors a 
year resulting in $3.5 billion in annual costs, occur in U.S. hospitals and could have been prevented. 

Medications that have been designated as high-alert drugs have the highest risk of causing injuries 
when errors are made. The Joint Commission (1999) identified insulin, opiates and narcotics, injectable 
potassium chloride, and intravenous anticoagulants as the high-alert medications with the greatest safety 
risk. A complete list of high-alert medications may be obtained on the Institute for Safe Medication 
Practices Website, www.ismp.org (see Figure 9-1). 

The medication delivery process is complex and involves many individuals and departments. This 
chapter will focus on the critical role of the nurse in this process and the importance of legible 
medication orders, correct transcription and interpretation, safe medication administration, and 
accurate recording. 


PRESCRIPTION 


The steps involved in safe medication administration begin with the prescription, followed by 
transcription and then administration. Only those licensed health care providers who have authority by 
their state to write prescriptions are permitted to do so, such as a medical doctor (MD), an osteopathic 
doctor (DO), a podiatrist (DPM), a dentist (DDS), a physician’s assistant (PA), or an advanced registered 
nurse practitioner (ARNP). 

Although nurses are not the originators of drug prescriptions, they play an important role in 
preventing errors in the prescription step. Refer back to Chapter 7 to review the seven parts of drug 
orders: patient’s name, date and time of the order, name of the drug, amount of the drug (including the 
unit of measure), route, frequency or specific administration schedule, and the prescriber’s name and 
licensure. It is important to always remember that the practitioner who administers a drug shares the 
liability for patient injury, even if the medical order was incorrect. The wise nurse always verifies the 
safety of the drug order by consulting a reputable drug reference, such as the American Hospital 
Formulary Service AHF'S Drug Information, published annually by the American Society of Health- 
System Pharmacists, Delmar’s Nurse’s Drug Handbook published annually by Delmar Cengage Learn- 
ing, and the Physicians’ Desk Reference published annually by Thomson Reuters. Most hospitals and 
health care systems have access to electronic drug guides available online, with many accessed directly 
from the electronic medication administration record (MAR) by clicking on the drug name, such as the 
Thomson Reuters Micromedex system for point-of-care decision support. 


© ISMP 2008. All rights reserved. 
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ISMP’s list of high-alert medications 


Institute for Safe Medica 


tion Practices 


ISMP’s List of High-Alert Medications 


4 igh-alert medications are drugs that bear a heightened risk of 
causing significant patient harm when they are used in error. 
Although mistakes may or may not be more common with these 
drugs, the consequences of an error are clearly more devastating to 
patients. We hope you will use this list to determine which medica- 
tions require special safeguards to reduce the risk of errors. This 
may include strategies like improving access to information about 


Classes/ Categories of Medications 
adrenergic agonists, IV (e.g., epinephrine, phenylephrine, norepinephrine) 


adrenergic antagonists, IV (e.g., propranolol, metoprolol, labetalol) 


antiarrhythmics, IV (e.g., lidocaine, amiodarone) 

antithrombotic agents (anticoagulants), including warfarin, low-molecular-weight 
heparin, !V unfractionated heparin, Factor Xa inhibitors (fondaparinux), direct 
thrombin inhibitors (e.g., argatroban, lepirudin, bivalirudin), thrombolytics (e.g., 
alteplase, reteplase, tenecteplase), and glycoprotein IIb/Illa inhibitors (e.g., eptifi- 
batide) 


cardioplegic solutions 


dialysis solutions, peritoneal and hemodialysis 

epidural or intrathecal medications 

hypoglycemics, oral 

inotropic medications, IV (e.g., digoxin, milrinone) 
liposomal forms of drugs (e.g., liposomal amphotericin B) 
moderate sedation agents, IV (e.g., midazolam) 


moderate sedation agents, oral, for children (e.g., chloral hydrate) 


narcotics/opiates, IV, transdermal, and oral (including liquid concentrates, immediate 
and sustained-release formulations) 


neuromuscular blocking agents (e.g., succinylcholine, rocuronium, vecuronium) 


total parenteral nutrition solutions 


© ISMP 2008. Permission is granted to reproduce material for internal newsletters or communications with proper attribution. Other 
reproduction is prohibited without written permission. Unless noted, reports were received through the USP-ISMP Medication Errors 
Reporting Program (MERP), Report actual and potential medication errors to the MERP via the web at www.ismp.org or by calling 
1-800-FAIL-SAF(E), ISMP guarantees confidentiality of information received and respects reporters’ wishes as to the level of detail 


included in publications. 


these drugs; limiting access to high-alert medications; using 
auxiliary labels and automated alerts; standardizing the ordering, 
storage, preparation, and administration of these products; and 
employing redundancies such as automated or independent double- 
checks when necessary. (Note: manual independent double-checks 
are not always the optimal error-reduction strategy and may not be 
practical for all of the medications on the list). 


Specific Medications 


colchicine injection*** 


epoprostenol (Flolan), IV 


insulin, subcutaneous and IV 


magnesium sulfate injection 


methotrexate, oral, non-oncologic use 


opium tincture 
oxytocin, IV 
nitroprusside sodium for injection 


potassium chloride for injection concentrate 


sterile water for injection, inhalation, and irrigation 
(excluding pour bottles) in containers of 100 mL or more 


*“Although colchicine injection should no longer be used, it will remain on the list until 
shipments of unapproved colchicine injection cease in August 2008. For details, 
please visit: www.fda.gov/bbs/topics/ NEWS/2008/NEWO01791.html. 


Background 


Based on error reports submitted to the USP-ISMP Medication Errors Reporting 
Program, reports of harmful errors in the literature, and input from practitioners and 
safety experts, ISMP created and periodically updates a list of potential high-alert 
medications. During February-April 2007, 770 practitioners responded to an ISMP 


survey designed to identify which medications were most frequently considered 
high-alert drugs by individuals and organizations. Further, to assure relevance and 
completeness, the clinical staff at ISMP, members of our advisory board, and safety 
experts throughout the US were asked to review the potential list. This list of drugs 
and drug categories reflects the collective thinking of all who provided input. 


_« | Institute for Safe 
“1 Medication Practices 


www.ismp.org 
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Verbal Orders 


In most health care institutions, the nurse (or other authorized individual, such as a transcriptionist) 
can receive verbal orders either in person or by phone from licensed physicians or other practitioners 
who are licensed to prescribe. As the accrediting body for health care organizations and agencies, The 
Joint Commission (2011) annually publishes Patient Safety Goals. Goal 2 is designed to improve the 
effectiveness of communication among caregivers. It requires that the authorized individual receiving 
a verbal or telephone order first write it down in the patient’s chart or enter it into the computer 
record; second, read it back to the prescriber; and third, get confirmation from the prescriber that it 
is correct. For the nurse to only repeat back the order as heard or repeat it while writing it down is not 
sufficient to regularly prevent errors, and this is not allowed by The Joint Commission. The order must 
first be written and then it must be read back after it is written to ensure that the order is clear to the 
recipient and in turn confirmed by the prescriber giving the order. As with written orders, the nurse 
must also verify that all seven parts of the verbal order have been included and are accurate. If the 
nurse has any question or concern about the order, it should be clarified during the conversation. Of 
course, The Joint Commission advises that in emergency situations, such as a code in the ER, doing 
a formal read-back would not be feasible and would compromise patient safety. In such cases, a 
repeat-back is acceptable. 


CAUTION 

Accepting verbal orders is a major responsibility and a situation that can readily lead to medication 
errors. Most health care institutions have policies concerning telephone or verbal orders, and the 
nurse or other authorized staff member should be informed of his or her responsibility in this 
regard. 


TRANSCRIPTION 


One of the main causes of medication errors is incorrect transcription of the original prescriber’s order. 
Many studies addressing the causes of medication errors identify one of the maim sources to be illegible 
physician handwriting (Stetina et al., 2005). During the transcription process, the transcriber must 
ensure that the drug order includes all seven parts. If any of the components are absent or illegible, the 
nurse must obtain or clarify that information prior to signing off and implementing the order. 

Further, The Joint Commission and the Institute for Safe Medication Practices have published lists 
of abbreviations, acronyms, and symbols to avoid in prescriptions and patient records because they 
have been common sources of errors and can be easily misinterpreted. The Joint Commission first 
published the Official “Do Not Use” List (Figure 9-2) in 2004 and required that health care 
organizations publish their own lists of abbreviations not to use. It suggested that there may be other 
abbreviations, acronyms, and symbols added to its list in the future (Figure 9-3) and referred health 
care organizations to the ISMP list of dangerous abbreviations relating to medication use. The ISMP 
recommends that these abbreviations, symbols, and dose designations be strictly prohibited when 
communicating medical information (Figure 9-4). 


CAUTION 


Stay alert to the guidelines and restrictions of The Joint Commission, the ISMP, and your own 
health care facility regarding abbreviations and medical notation. Acceptable medical 
communication is subject to abrupt change. Check the Websites listed at the end of this chapter 
often to stay up to date. 


FIGURE 9-2. The Joint Commission’s Official “Do Not Use” List of medical abbreviations, 


acronyms, and symbols 


Do Not Use 
U (unit) 


IU (International Unit) 


Q.D., QD, q.d., qd (daily) 


@;0.D,, QOD, g.o,d, qod 
(every other day) 


Trailing zero (X.0 mg)* 


Lack of leading zero (.X ma 
MS 


MSO, and MgSO, 
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Official “Do Not Use” List‘ 


Potential Problem 
Mistaken for “O” (zero), the 
number “4” (four) or “cc” 
Mistaken for IV (intravenous) 
or the number 10 (ten 
Mistaken for each other 


Period after the Q mistaken for 
“I? and the “O” mistaken for “I” 


Decimal point is missed 


Can mean morphine sulfate or 
magnesium sulfate 


Confused for one another 


Use Instead 
Write “unit” 


Write “International Unit” 


Write “daily” 
Write “every other day” 


Write X mg 
Write 0.X mg 
Write “morphine sulfate” 
Write “magnesium sulfate” 


: Applies to all orders and all medication-related documentation that is handwritten (including free-text 
computer entry) or on pre-printed forms. 


*Exception: A “trailing zero” may be used only where required to demonstrate the level of precision of the 
value being reported, such as for laboratory results, imaging studies that report size of lesions, or 
catheter/tube sizes. It may not be used in medication orders or other medication-related documentation. 


© The Joint Commission, 2011. Reprinted with permission. 


FIGURE 9-3. The Joint Commission’s list of additional abbreviations, acronyms, 


and symbols 


Additional Abbreviations, Acronyms and Symbols 
(For possible future inclusion in the Official “Do Not Use” List) 


Do Not Use 
> (greater than) 
< (less than) 


Abbreviations for drug names 


Apothecary units 


© The Joint Commission, 2011. Reprinted with permission. 


Potential Problem 


Misinterpreted as the number 


“7” (seven) or the letter “L” 
Confused for one another 


Misinterpreted due to similar 


abbreviations for 
multiple drugs 
Unfamiliar to many 
practitioners 
Confused with metric units 
Mistaken for the number 
“2” (two 
Mistaken for U (units) when 
poorly written 


Mistaken for mg (milligrams) 
resulting in one thousand-fold 
overdose 


Use Instead 
Write “greater than” 
Write “less than” 


Write drug names in full 


Use metric units 


Write “at” 


Write “mL” 
or “ml” or “milliliters” 
“mL” is preferred) 
Write “mcg” or “micrograms” 
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FIGURE 9-4 ISMP’s list of error-prone abbreviations, symbols, and dose designations 


- Institute {or Safe Me 


ER, € 


1 Practices 


\SIMIP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations 


he abbreviations, symbols, and dose designations found in 

this table have been reported to ISMP through the ISMP 
National Medication Errors Reporting Program (ISMP MERP) as 
being frequently misinterpreted and involved in harmful 
medication errors. They should NEVER be used when commu- 


nicating medical information. This includes internal communica- 
tions, telephone/verbal prescriptions, computer-generated 
labels, labels for drug storage bins, medication administration 
records, as well as pharmacy and prescriber computer order 
entry screens. 


Abbreviations 


Misinterpretation 


Correction 


© ISMP 2011. All rights reserved. 


Intended Meaning 

| Microgram 

__| Right ear, left ear, each ear 
| Right eye, left eye, each eye 
| Bedtime 

Cubic centimeters 

: Discharge or discontinue 


Use “meg” 

Use “right ear,” “left ear,” or “each ear” 
Use “right eye,” “left eye,” or “each eye” 
Use “bedtime” 

Use “ml” 

Use “discharge” and “discontinue” 


Mistaken as “mg” 

Mistaken as OD, OS, OU (right eye, left eye, each eye) 
Mistaken as AD, AS, AU (right ear, left ear, each ear) 
Mistaken as “BID” (twice daily) 

Mistaken as “u” (units) 


Premature discontinuation of medications if D/C (intended to mean 
“discharge”) has been misinterpreted as “discontinued” when 
followed by a list of discharge medications 


Mistaken as “IV” or “intrajugular” 
Mistaken as “IM” or “IV” 
Mistaken as bedtime 


; Hg =: 
—ADAS, AU 


Use “injection” 
Use “intranasal” or “NAS” 
Use “half-strength” or “bedtime” 


- | Injection 
Intranasal 
_| Half-strength 


Mistaken as half-strength 
Mistaken as IV (intravenous) or 10 (ten) 


Mistaken as “right eye” (0D-oculus dexter), leading to oral liquid 
medications administered in the eye 


Mistaken as OD or OS (right or left eye); drugs meant to be diluted 
in orange juice may be given in the eye 


The “os” can be mistaken as “left eye” (0S-oculus sinister) 


_| At bedtime, hours of sleep 
_| International unit 
| Once daily 


Use “units” 
Use “daily” 


| Orange juice Use "orange juice” 


| By mouth, orally Use “PO,” “by mouth,” or “orally” 


| Every day Mistaken as q.i.d., especially if the period after the “q’ or the tail of | Use “daily” 
| the “q” is misunderstood as an “i” 
| Nightly at bedtime Mistaken as “qhr’ or every hour Use “nightly” 


Use “nightly” or “at bedtime” 
Use “every other day” 


Mistaken as “gh” (every hour) 


Mistaken as “q.d.” (daily) or “q.i.d. (four times daily) if the 
poorly written 


Mistaken as q.i.d. (four times daily) 
Mistaken as every 6 hours 


SC mistaken as SL (sublingual); SQ mistaken as “5 every;” the “q” 
in “sub q” has been mistaken as “every” (e.g., a heparin dose 
ordered “sub q 2 hours before surgery” misunderstood as every 2 
hours before surgery) 


Mistaken as “55” 


Nightly or at bedtime 
Every other day 


os 


0’ is 


Use “daily” 
Use “daily at 6 PM” or “6 PM daily” 


| Every evening at 6 PM 


| Subcutaneous Use “subcut” or “subcutaneously” 


| Sliding scale (insulin) or 14 
: (apothecary) 


Spell out “sliding scale;” use “one-half” or 
yh" 


Spell out “sliding scale (insulin)” 


Mistaken as selective-serotonin reuptake inhibitor 


dl Sliding scale insulin 
One daily 
‘| 3 times a week 


Mistaken as Strong Solution of lodine (Lugol's) 
Mistaken as “tid” 
Mistaken as “3 times a day” or “twice in a week” 


Use “1 daily” 
| Use “3 times weekly” 


Mistaken as the number 0 or 4, causing a 10-fold overdose or Use “unit” 
greater (e.g., 4U seen as “40” or 4u seen as “44”): mistaken as 


“cc” so dose given in volume instead of units (e.g., 4u seen as 4cc) 


Mistaken as unit dose (e.g,, diltiazem 125 mg IV infusion “UD” misin- | Use “as directed” 


terpreted as meaning to give the entire infusion as a unit [bolus] dose) 


Dose Designations Intended Meaning Misinterpretation Correction 
and Other Information : 


Mistaken as 10 mg if the decimal point is not seen Do not use trailing zeros for doses 


expressed in whole numbers 


Mistaken as 5 mg if the decimal point is not seen Use zero before a decimal point when the 


dose is less than a whole unit 


Use mg, mL, etc. without a terminal 
period 


The period is unnecessary and could be mistaken as the number 1 if 
written poorly 


aL 
following the abbreviation | | 


© ISMP 2011. All rights reserved 


Chapter 9 “see Preventing Medication Errors 


FIGURE 9-4 Continued 


ISMP's List of Error-Prone Abbreviations, Symbols, and Dose Designations (cor:in.cs) 


Dose Designations Intended Meaning Misinterpretation Correction 
and Other Information 


Mistaken as Inderal 140 mg Place adequate space between the drug 


name, dose, and unit of measure 


Mistaken as Tegretol 1300 mg 


The “m’” is sometimes mistaken as a zero or two zeros, risking a | Place adequate space between the dose and 
10- to 100-fold overdose unit of measure 


100000 has been mistaken as 10,000 or 1,000,000; 1000000 has 
been mistaken as 100,000 


Use commas for dosing units at or above 
1,000, or use words such as 100 "thousand" 


1,000,000 units or 1 "million" to improve readability 


‘Drug wine Abbreviations Intended Meaning Misinterpretation Correction 
To avoid confusion, do not abbreviate drug names when communicating medical information. Examples of drug name abbreviations involved in medication errors include: 
vidarabine Mistaken as cytarabine (ARA C) Use complete drug name 


zidovudine (Retrovir) | Mistaken as azathioprine or aztreonam Use complete drug name 
Compazine (prochlorperazine) | Mistaken as chlorpromazine Use complete drug name 
eet Demeral-Phenergan-Thorazine | Mistaken as diphtheria-pertussis-tetanus (vaccine) Use complete drug name 
Diluted tincture of opium, or | Mistaken as tincture of opium Use complete drug name 

oe al 


deodorized tincture of opium 
(Paregoric) 


ier aceon hydrochloric acid or Mistaken as potassium chloride Use complete drug name unless expressed 
hydrochloride (The “H” is misinterpreted as “K”) as a Salt of a drug 

aa hydrocortisone Mistaken as hydrochlorothiazide Use complete drug name 
ATA: | hydrochlorothiazide Mistaken as hydrocortisone (seen as HCT250 mg) Use complete drug name 

magnesium sulfate Mistaken as morphine sulfate Use complete drug name 

morphine sulfate Mistaken as magnesium sulfate Use complete drug name 


| methotrexate Mistaken as mitoxantrone Use complete drug name 
procainamide Mistaken as patient controlled analgesia Use complete drug name 


| 


a Mistaken as mercaptopurine Use complete drug name 
Mistaken as liothyronine Use complete drug name 

triamcinolone Mistaken as tetracaine, Adrenalin, cocaine Use complete drug name 

| TNKase Mistaken as “TPA” Use complete drug name 


Intended Meaning Misinterpretation Correction 


wie nitroglycerin infusion Mistaken as sodium nitroprusside infusion Use complete drug name 


; norfloxacin Mistaken as Norflex Use complete drug name 
ara | intravenous vancomycin Mistaken as Invanz 
Intended Meaning Misinterpretation Correction 
| Dram Symbol for dram mistaken as “3” Use the metric system 


| Minim Symbol for minim mistaken as “ml” 
-| For three days Mistaken as “3 doses” Use “for three days” 
Greater than and less than Mistaken as opposite of intended; mistakenly use incorrect Use “greater than” or “less than” 
symbol; “< 10” mistaken as “40” 


Separates two doses or Mistaken as the number 1 (e.g., “25 units/10 units” misread as Use “per” rather than a slash mark to 
indicates “per” “25 units and 110” units) separate doses 
. Mistaken as “2” 
—— Mistaken as “2” Use “and” 
oh ; Plus or and Mistaken as “4” Use “and” 
: Mistaken as a zero (e.g., q2° seen as q 20) | Use “hr,” “h,” or “hour” 


These abbreviations are included on The Joint Commission's “minimum list” of he gites abbreviations, acronyms, and symbols that must be included on 


© ISMP 2011. Permission is granted to reproduce material with proper attribution for internal use within : 
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Many health care institutions are utilizing a computerized physician/prescriber order entry (CPOE) 
system to help eliminate transcription sources of error. Physicians choose drug orders from a menu screen 
(Figure 9-5) and then choose the route and dosage strength offered on the following screen (Figure 9-6). 
These systems can also be implemented with clinical decision support systems (CDSS). The CDSS may 
include suggestions or default values for drug dosages, routes, and frequencies. The chance still exists that 
the order may be entered incorrectly, but the computer system does remove the variable of illegible 


handwriting and is known to foster a safety culture. 


FIGURE 9-5 A CPOE menu screen allows the user to select a drug 


¥ (000591) Rx-MedTrack - heckt. O7Feb06 "* NEW FOB UPDATE AVAILABLE "7 
File Edit Tools Help 


ALLRGY | se 


Active Allergies/Intolerances (ALLRGY) A 
Drug Allergen: PENICILLINS (FDB-SPECIFIC ALLERGEN GROUP: 000476) 


Allergen Type Status Severity Reaction RetDate Rptl Medications List | Prescription Preview | 
Specific Allergen Grou Confrm MILD BREATHING ISSUE OlJan06 09J« 
Doctor 01 GROUS NICOLE LEE Patient 000591 BROWN CHARLES 
| Prescription # 0002579 StattDate |02072006 a 
| Abbrev | Form | Strength | Rte | Dose | Freq |Dur/ Mitte | Ref jefIn: CA { 


(f° ASPIRIN 32 TABLET. *325MG 


i | Ea Medication | Motes | 


aie a Alias ro: Ladd Drug info... Add Selected Drug 


—— || Seach By [ASPIRIN 325NG TABLET EC “UTA HEALTH PRD 62010526 

(sieht ate is © Ttade/Brand Name }ASPIRIN 325MG TABLET BAYER CONSUMER 62156328 
© Al Group (Active Ingied) ASPIRIN S@OMG EX STR TAB BAYER CONSUMER 62150336 

Shaya “} ASPIRIN 8GMG TABLET BAYER CONSUMER 62150352 


© Generic Name | JASPIRIN 81MG TAB DR BAYER CONSUMER 62237726 


© Formulary JASPIRIN ARTHRITIS 656MG TAB BAYER CONSUMER 62237900 
© Genetic To Trade/Brand ~~ PASPIRIN BACKACHE XSTR CPLT BAYER CONSUMER 92212897 
eines }ASA/STOMACH GUARD S8OMG TAB BAYER CONSUMER 02229967 

* | JASPIRIN WITH STOMACH GUARD CONSUMER 82229980 


Text jJaspirin | 
j 


pi | 


O masked categories, 0 masked medications not displayed 


Courtesy of CHARTCARE, Inc. 
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: Loading Category: ALLRGY Copyright 2006 CLINICARE Corporation 
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File Edit Tools Help 


ALLRGY | 
ol 
Active Allergies/Intolerances (ALLRGY) a 


Drug Allergen; PENICILLINS (FDB-SPECIFIC ALLERGEN CROUP: 000476) 


Allergen Type Status Severity Reaction RetDate Rptl Medications List | Prescription Preview | 
Specific Allergen Grou Confrm MILD BREATHING ISSUE OlJan06 09I¢ 
Doctor O01 GROUS NICOLE LEE Patient 000591 BROWN CHARLES 
Prescription # 0002579 Start Date 02072006 Sa 
Mee — si = 
Abbrev | Form | Strength Rte | Dose Freq (Dur Mitte Ref efIn: CA | 


Ee 


iM ASPIRIN 32 TABLET 325NC ORAL 


¥ 
Hs : > 
v | AddMedicaion EdkMedoation | Presciption Notes | 
ec za | { ASPIRIN 325MG TABLET } —| 
aoa oe af Alasgoup[ Aliasname [SSS Fom[rsecer =] 
He Data Returned. cies aa Rous fornt | Suengh fRisve Dose [2 TAB | 
Freq |BID _ Duf 3 fwoz0 +] Mite [360 [TAB | 


Refl [1 Relinstr x AIC |acute x ' 


ie = — 
Medication Instruction | Medication Notes | Medication Notes History | Medication Additional Info | Medication Pharmaciet Instructions | 


[Enter additional instructions | additional instructions 


ia ade = : ee le Ee ef 


Enter additional instructions, Press FS to insert phrase. O masked categories, 0 masked medications not displayed 


Courtesy of CHARTCARE, Inc. 
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M9 SAFE MEDICATION ADMINISTRATION 


The Five Rights of medication administration (right patient, right drug, right amount, right route, and 
right time) have been the cornerstones for safe and effective nursing practice in the area of medication 
administration. A sixth right, right documentation, is often added to the list. These Six Rights were 


introduced in Chapter 7. Thoroughly and consistently following these rights can ensure that nurses 
administer medications safely. 


REMEMBER 


Nurses should refer to reputable drug reference resources to validate the safety of the medication as 
ordered and transcribed. Whoever administers a medication is legally responsible for patient safety. 
Any medication errors that result also fall under the responsibility of the person who administered 
the drug, regardless of the primary source of the error. 


Right Patient 


The administration of a medication to a patient other than the one for whom it was ordered is clearly an 
error. It is also one that should be easily prevented. Yet the literature shows this to be one of the three most 
common causes of medication errors. The failure of the nurse to accurately identify a patient is the most 
common cause for the error. The Joint Commission (2011) has a Patient Safety Goal to improve the 
accuracy of patient identification when administering medications. The Joint Commission requires that 
patients be identified with at least two unique person-specific identifiers (neither of which can be the 
patient’s room number), such as name and date of birth or name and patient ID number. Electronic 
identification technology coding, such as barcoding, that includes two or more person-specific identifiers 
(not room number) will also comply. Basic nursing education emphasizes the importance of correctly 
identifying a patient prior to administering a medication, by comparing the two person-specific identifiers 
with the patient’s arm band, medication administration record (MAR), or chart and by asking the patient 
to state his or her name (as a third identifier). Both steps should be consistently implemented regardless of 
the nurse’s familiarity with the patient or the practice arena. 

It is also wise to tell the patient at the time of administration what medication and dosage strength 
of the drug the nurse is administering. This extra step can often prevent errors, because patients who are 
familiar with their medications may spot an error or question a drug dosage. This is also an opportunity 
to engage the patient in medication teaching and learning. However, the nurse should never rely on this 
practice as the primary means to prevent errors. Instead, this 1s an extra precaution. 

Technological advances in medication administration and documentation have included mechanisms 
to help prevent errors in this area. Computers installed at the patient’s bedside and/or handheld devices 
that enable the nurse to scan the barcodes on the patient’s identification band and on the medications 
serve as reinforcement to visual checks by the nurse. Few studies have been published in regard to the 
effectiveness of these systems in preventing errors. However, this additional mechanism to ensure correct 
patient identification increases efficiency, ensuring that the right patient receives the right drug. The health 
care industry has invested heavily in technology to help prevent costly medication errors caused by 
carelessness and distraction. 


Right Drug 


Nurses can ensure that the right drug criterion is maintained by checking the medication label against 
the order or MAR at three points during the administration process: 


1. On first contact with the drug (removing it from the medication cart, drawer, or shelf). 
2. Prior to measuring the drug (pouring, counting, or withdrawing the drug). 


3. After preparing the drug, just prior to administration. 
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Distraction in the workplace has been identified as a key reason for error in obtaining the right drug 
(Pape, Guerra, Muzquiz, & Bryant, 2005). Nurses should take measures to ensure that they are not 
distracted during this phase of medication administration. Optimally, the physical workplace should 
provide for the nurse to move to an area without distractions. However, if this is not available, the nurse 
should be conscious of the need to focus solely on the task at hand and avoid the temptation to multi- 
task while dispensing medications. 

In February 2004, the U.S. Food and Drug Administration (FDA) issued a regulation that requires all 
new pharmaceuticals to be barcoded upon launch into the market (FDA, 2006). Studies by U.S. 
Pharmacopeia in 2003 indicated that insulin products have the highest rates of error (Information 
Technology, 2005). Projections by the FDA indicate that barcoding on prescription drugs will reduce errors 
in the United States by 500,000 instances over the next 20 years, with estimated savings of $93 billion in 
additional health care costs, patient pain, and lost wages (FDA, 2004). This represents a 50% reduction in 
the medication errors that would otherwise occur without the use of barcoding (FDA, 2004). 

Barcodes on drugs are used with a barcode-scanning system and computerized database. At a 
minimum, the code must contain the drug’s National Drug Code. This number uniquely identifies the 
drug. The process starts as a patient enters the hospital and is given a barcoded patient identification 
band. The hospital has barcode scanners that are linked to the hospital’s electronic medical records 
system. Before a health care worker administers a medication, he or she scans the patient’s barcode, 
which allows the computer to access the patient’s medical records. The health care worker then scans 
each drug prior to administration. This notifies the computer of each medication to be administered. The 
information is compared to the patient’s database to ensure a match. If there is a problem, the health care 
worker receives an error message and investigates the problem. 

Nurses are responsible for being knowledgeable about the actions, indications, and contraindications 
of the medications they administer. The constant changes that are occurring in health care delivery and the 
steady influx of new medications being released into the market have challenged the individual nurse’s 
ability to meet this responsibility. A valid and current drug-reference system should be available in every 
practice setting. The nurse should not hesitate to seek information about any medication that is unfamiliar. 
The prescribing clinician should be contacted for clarification or confirmation for any medication order that 
appears inappropriate or incorrect. 

Automated dispensing cabinets (ADCs) (Figure 9-7) have been utilized in many health care settings 
since the 1980s and are now used in the majority of hospitals. There are many safety measures in place with 
the use of this technology, but the possibility still exists that the patient may receive the wrong medication. 
It is important that the correct medication be stocked by the pharmacy in the correct location within the ADC 
to avoid mistakes in drug selection (ISMP, 2008a). In a survey conducted by the ISMP (2008b), nurses 
reported that at least half of the ADCs were not located in areas free from distractions. Nurses also reported 
that they always or frequently wait in line to access the ADC, and one-third of the respondents indicated that 
they often remove multiple patients’ medications at a time. This identified “workaround” is known to lead 
to drug administration errors. Recognizing that few resources exist to guide health care organizations in the 
safest use of this technology, the ISMP has developed and posted guidelines that include 12 interdisciplinary 
core processes for safe use of automated dispensing cabinets. 


CAUTION 


When medications are distributed with automated dispensing cabinets, follow the ISMP Core 
Processes for safe ADC use (ISMP, 2008a). 


1. Provide ideal environmental conditions for the use of ADCs 

Ensure ADC system security 

Use pharmacy-profiled ADCs 

Identify and include information that should appear on the ADC screen 


Select and maintain proper ADC inventory 


ee art ery SS 


Select appropriate ADC configuration (e.g., lidded compartments are preferred to matrix drawers) 
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7. Define and implement safe ADC restocking processes 

| 8. Develop procedures to ensure the accurate withdrawal of medications from the ADC 
9. Establish strict criteria for ADC system overrides 

10. Standardize processes for transporting medications from the ADC to the patient’s bedside 
11. Eliminate the process for returning medications directly to their original ADC location 


12. Provide staff education and competency validation 


FIGURE 9-7 The Pyxis MedStation® is an example of an automated dispensing 
cabinet (ADC) system 


a 


(b) Pyxis Barcode Scanner® 


Courtesy of CareFusion. 


(a) Pyxis MedStation System® 


(d) Pyxis CUBIE System® 


ite, 


(c) Pyxis CUBIE System 
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In addition, nurses who practice in a setting utilizing this technology should continue to implement the 
three checks described at the beginning of this section to avoid administering the wrong drug: during 
retrieval, preparation, and administration. Review the information about reading drug labels in Chapter 8 
to ensure that all of the important information is confirmed. 

A common preventable medication error is interchanging look-alike/sound-alike (LASA) 
medication pairs—prescribing and administering one for the other. The Joint Commission (2011) Patient 
Safety Goal 3 addresses this issue and posts online an extensive list of LASA medications that pose the 
greatest risk for medication errors, including drugs such as ephedrine and epinephrine, hydromorphone 
injection and morphine injection, hydroxyzine and hydralazine, OxyContin (controlled release) and 
oxycodone (immediate release). Hospitals are independently required to list at least 10 look-alike/ 
sound-alike drug pairs commonly prescribed and administered in their institution for their caregivers to 
monitor. A survey conducted by the Institute for Safe Medication Practices (ISMP, 2009a) indicated that 
compliance with The Joint Commission National Patient Safety Goal 3 for LASA drugs has been high, 
with rates of at least 95% for hospitals. Yet 27% of staff nurses responding were still uncertain whether 
their organization maintained a list of LASA drug name pairs. To reduce the risk of errors, all clinical 
staff, but especially nurses administering medications, must know the hospital’s list of LASA drugs and 
its importance to patient safety. 

The ISMP and the Food and Drug Administration (FDA) also suggest the use of “Tall Man” lettering 
to differentiate drugs with look-alike names (ISMP, 2010b). Using this method, the drug name is 
highlighted by various means such as uppercase letters, colors, bolding, and italics to call attention to 
the dissimilarities between look-alike drug names; the FDA-approved Tall Man list is shown in Figure 
9-8. Tall Man lettering is being used in many hospitals on computerized physician/prescriber order entry 
(CPOE) screens, automated dispensing cabinet (ADC) screens, computer-generated medication 
administration records (MARs), computer-generated pharmacy labels, preprinted standard orders, and 
medication shelf labels. 

The Joint Commission (2011) National Patient Safety Goal 8 addresses the practice of reconciling 
the right medications across the continuum of care, beginning with admission and following the patient 
through transfers within the health care facility (such as from a hospital intensive care unit to a medical 
floor) and back home or to a long-term care facility. A complete list of current medications the patient 
is taking at home (including dosage, route, and frequency) is created and documented upon admission, 
ideally before prescribing any new medications. The medications ordered for the patient while under 
care are compared to this list and discrepancies are reconciled and documented: Likewise, when the 
patient is transferred to another unit within the hospital or to another facility, or discharged to home, 
the up-to-date, reconciled medication list is communicated and documented. Strict adherence to these 
standards will prevent many medication errors of transcription, omission, duplication, and drug 
interactions. 


Right Amount 


Illegible prescriber’s handwriting, transcription error, miscalculation of the amount, or misreading of the 
label can result in errors involving the administration of an incorrect dose of a medication. The need for 
each nurse to carefully read and clarify drug orders and recheck drug labels has been previously 
discussed. Two nurses must check some potent high-alert drugs, such as insulin or heparin, which are 
common sources of errors. Transcription errors involving dosage can be avoided if nurses consult drug 
references to confirm the dosage of medications when they are in doubt. The Joint Commission’s 
Official “Do Not Use” List (Figure 9-2) will also help eliminate dosagé problems for those medications 
ordered daily, ordered every other day, or measured in units. 

While medication errors are known to be the most common type of medical error in general, the 
risk of harm from dosage errors is a significant risk in the pediatric population. Increased caution must 
be taken when administering medication to children because of the greater frequency of weight-based 
dosage calculations, fractional dosage, and the need for decimal points in calculations (The Joint 
Commission, 2008b). 
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FIGURE 9-8 FDA-appr 
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Ensuring that the patient receives the right amount when administering parenteral fluids is equally 
important. Electronic infusion pumps have enabled nurses to have greater control over the rate of 
infusion of intravenous solutions and medications, thereby reducing medication errors. The newest 
innovation with infusion pumps is the Smart Pump, which is equipped with computer software that 
includes a library of medications and dosage guidelines (SMP, 2009b). Other infusion pumps, such as 
the patient-controlled analgesia (PCA) pump and the insulin pump, have enabled patients to be active 
participants in their own care (FDA, 2010a). Although infusion pump technology has increased 
administration safety, one cannot rely fully on these devices. Because electronic infusion pumps are 
primarily used for patients who require a precise delivery of fluids or critical medications, errors can 
result in serious consequences to the patient. Recently, the Food and Drug Administration (FDA) has 
become greatly concerned with the number of adverse events associated with the use of infusion pumps. 
Some of these events are attributed to user error, while others have been associated with pump 
malfunction. The FDA Infusion Pump Improvement Initiative (2010b) addresses infusion pump safety 
problems. Along with establishing additional safety requirements for infusion pump manufacturers, 
the FDA is increasing user awareness with a new infusion pump Website (http://www.fda.gov/ 
MedicalDevices/ProductsandMedicalProcedures/GeneralHospitalDevicesandSupplies/InfusionPumps/ 
default.htm). It is the responsibility of the nurse to be trained on the proper use of infusion pumps and to 
be watchful for potential problems associated with emerging technologies. 

Teaching effective dosage calculation methods is the main purpose of this text. The need for each 
nurse to estimate the correct dosage prior to calculating the exact amount is stressed throughout the 
book. The inclusion of this commonsense approach to calculating dosages 1s crucial in preventing errors 
in dosage calculation. Calculating, preparing, and administering the wrong dose of a drug are 
preventable medication errors. Full attention to accurate dosage calculations will ensure that you avoid 
such liabilities. 


Right Route 


Errors involving the route of medication administration can occur for several reasons. One of the most 
common problems has already been addressed: that of illegible prescriber’s handwriting. Another 
common error relates to the nurse’s knowledge of medications and their dosage forms. Nurses are 
usually familiar with medications commonly ordered and administered in their area of practice, but the 
nurse should consult a drug information source to confirm that the correct route is ordered for an 
unfamiliar medication, particularly in regard to injectable forms of medications. 

Nurses should also be alert to the need to change or clarify administration forms or routes for the 
patient receiving medication through a feeding tube, such as a nasogastric or surgically inserted gastric 
tube. Medication errors related to this route of administration may occur due to administering multiple 
medications that are incompatible, preparing the medications improperly, or using improper 
administration techniques (ISMP, 2010d). Sometimes the patient may not be allowed any oral intake 
(NPO status) or may have a nasogastric tube but the medications are ordered for oral administration. 
Prescribers may order time-released or enteric-coated medications to be administered via a feeding 
tube but not realize that medications must be crushed or dissolved to be administered. The Institute for 
Safe Medication Practices (2010e) provides a comprehensive drug list of oral dosage forms that should 
not be crushed, including the rationale for the restriction. Such situations require the nurse to contact 
the prescriber for a change in the medication form or route or to seek clarification for the drug to be 
administered safely and correctly. Enteral infusion pumps are often used to administer liquid nutrients 
and medications by the gastrointestinal route. These pumps may be used with patients who also 
have intravenous infusion pumps or other pumps in place. Serious adverse events as a result of 
misconnections of tubing have been reported due to a mix-up with electronic infusion devices as well 
as tubing regulated by manual devices (The Joint Commission, 2006). To ensure that the patient 
receives the ordered medication by the right route, it is recommended that the tube or catheter from the 
patient be traced to the point of origin before connecting any new device or infusion. Additionally, a 
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“line reconciliation” should be conducted to recheck connections and trace all patient tubes and 
catheters to their sources upon a patient’s arrival at a new setting as part of the handoff process (The 
Joint Commission, 2006). It is the nurse’s responsibility to be alert to potential errors of all kinds that 
may interfere with patient safety and rights. 


Right Time 


Medication orders should include the frequency with which a drug is to be administered or the specific 
administration schedule. Computerized hospital drug administration systems automatically indicate 
these times on the medication administration record. The nurse is responsible for checking these records 
to be sure they are accurate. For example, a physician writes an order for an antibiotic to be given q.i.d., 
or 4 times a day. The computer system might transcribe these times to 9:00 Am, 1:00 pm, 5:00 pm, and 
9:00 PM. The nurse should recognize that an antibiotic should be administered at regular intervals around 
the clock so that the 4 doses would be 6 hours apart. The right time for the order should have been q.6h 
or every 6 hours. The nurse should contact the physician to clarify the order. 

The Joint Commission has recognized the problem of misinterpretation of time and frequency in 
medication orders. It has taken steps to prevent common errors in regard to the time a drug is to be 
administered, by prohibiting the use of some abbreviations related to dosing frequency (Figure 9-2). 
For example, the notation to give a drug q.d. has frequently been transcribed as q.i.d., with the period 
being mistaken for an 7, resulting in a daily medication being administered four times a day instead of 
once daily. 


Right Documentation 


The last step in medication administration is correct documentation. The policy in most institutions directs 
nurses to administer a medication prior to documentation. Numerous studies indicate that fatigue and lack 
of time are factors that contribute to medication errors. Nurses who prioritize their time may find that they 
give medications correctly but fail to document that they have done so. This omission can result in 
unintentional overmedication of the patient when the follow-on nurse responds as though the drug was not 
given. Many of the new ADCs document drug administration at the time the drug is removed from the 
machine. This ensures that administration is documented, but an error occurs if the patient does not take 
the medication. In that situation, the nurse must follow the institution’s policy for clarifying or deleting 
the initial documentation. Often, this is a time-consuming process, but if omitted, it can result in 
undermedication of the patient. 


THE NURSE’S CRITICAL ROLE IN MEDICATION 
ERROR PREVENTION 


As the largest segment of the health care workforce, nurses are essential to reducing medication errors 
and improving patient outcomes. In the Institute of Medicine (2006) landmark report, Preventing 
Medication Errors, the most effective way to reduce errors was identified as a partnership between 
patients and their health care providers. Communication between nurses and patients should be open, 
with nurses not only talking to patients, but listening to them as well. To this end, The Joint Commission 
(2002) launched a Speak Up™ campaign to urge patients to take a larger role in preventing errors by 
becoming more active participants in their care. When administering medications, nurses should be 
prepared for and encourage patients’ questions. By way of brochures, buttons, and posters displayed in 
health care facilities, patients are instructed to use six strategies to avoid medication mistakes at the 
hospital or clinic (Figure 9-9). 


© The Joint Commission, 2011. Reprinted with permission. 
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FIGURE 9-9 The Joint Commission Speak Up™ Program—Tips for patients to reduce medication errors 


A lot of people are responsible for your medicine—including you! 


—| Check all of your medicines with your doctor to make sure they are OK to 
take together. 
7) Check with your pharmacist to see if there are other medicines, foods or drinks you 
should not take with your new medicines. This helps to avoid a bad reaction. 
" Give your doctors, pharmacists and other caregivers a list of all your medicines. 
This list should have your 


prescription medicines 

over-the-counter medicines (for example, aspirin) 
vitamins 

herbs 

diet supplements 

natural remedies 

recreational drugs 

amount of alcohol you drink each day or week 


Check your medicines and ask questions 
“] Make sure you can read the handwriting on the prescription. If you can't read it, 
the pharmacist may not be able to read it. Ask to have the prescription printed. 
_) Read the label. Make sure it has your name on it and the right medicine name. 


“) Understand all of the instructions for your medicines. 


_] If you have doubts about a medicine, ask your doctor, pharmacist or caregiver 
about it. 


Call your doctor or pharmacist if you forget the instructions for taking a medicine. 


Don't be afraid to ask questions about any of your medicines. 


How to avoid medicine mistakes at the hospital or clinic 


_) Make sure your doctors, nurses and other caregivers check your wristband and 
ask your name before giving you medicine. Sometimes patients get a medicine 
that was supposed to go to another patient. 

(1 Don't be afraid to tell a caregiver if you think you are about to get the 
wrong medicine. 

“| Know what time you should get a medicine. If you don't get it then, speak up. 

Tell your caregiver if you don't feel well after taking a medicine. Ask for help 

immediately if you think you are having a bad reaction. 


[ 


You may be given IV (intravenous) fluids. Read the bag to find out what is in it. 
Ask the caregiver how long it should take for the liquid to run out. Tell the 
: caregiver if it's dripping too fast or too slow. 
bole: Taie lol tal ica odVanceliley late Get a list of your medicines—including your new ones. Read the list carefully. 


these ti ps. Make sure it lists everything you are taking. If you're not well enough to do this, 
ask a friend or relative to help. 


Patients need to be active 
‘oy= adios! oy-laltcwulamcal=)|mrer-l ace 


The goal of the Speak Up™ program is to help patients become 
more informed and involved in their health care. 


: 


The Joint Commission 
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Additionally, the number of medication errors may be reduced by making greater use of 
information technologies when prescribing and administering medications. Nurses cannot be 
expected to keep up with all the relevant information on all the medications they administer. Using 
point-of-care reference information provided with the electronic medical record or by automated 
dispensing units, the Internet, or downloaded content on personal digital assistants (PDAs) will 
enhance the nurse’s ability to apply critical reasoning when making judgments related to 
medication administration. Yet, while technological interventions such as smart infusion pumps, 
patient-controlled analgesia, computerized physician/provider order entry (CPOE), automated 
dispensing cabinets (ADCs), automated medication dispensing machines (AMDMs), electronic 
medical records (EMRs), and barcoding identification have contributed to improved patient care, 
there is considerable data on incidences of adverse events while using these tools (The Joint 
Commission, 2008a). As health technologies are increasingly adopted by health care organizations, 
nurses must be mindful of the safety risks and preventable adverse events that these new 
innovations may bring about. Still, some nurses will be involved in medication errors and they must 
be aware of the appropriate response. Whenever a medication error is identified, the nurse must 
follow the health organization’s procedure for reporting. This enables organizations to track errors 
and implement improvement processes aimed at preventing repeat errors. Organizations have also 
been encouraged to have specific plans in place in order to guide health providers in the appropriate 
manner to disclose harmful errors to patients and family members (ISMP, 2006). Many 
organizations have participated in the Medication Errors Reporting Program (MERP), a 
confidential national voluntary reporting program. The ISMP publishes Medication Safety Alerts 
that provide vital information about medication and device errors and adverse drug reactions 
(ISMP, 2010a). Nurses may also receive a monthly safety newsletter, SMP Medication Safety 
Alert! Nurse Advise-ERR, specifically designed to meet the needs of frontline nurses who 
are actively involved with medication administration (ISMP, 2010c). Another source for error- 
prevention advice, provided on the Website of The Joint Commission (2008b), is the Sentinel Event 
Alert, which includes reduction strategies for sentinel events that occur with significant frequency. 

Throughout this text there are Clinical Reasoning Skills that require critical thinking. They are 
designed to alert you to common medication errors and to practice how to prevent them. Combating 
errors requires diligent adherence to safety standards prescribed by organizations such as The Joint 
Commission, the Institute of Medicine, the Institute for Safe Medication Practices, and your health care 
agency. Stay alert by practicing the Six Rights of Safe Medication Administration, regularly reading 
prevention publications, and spotting and reporting medication errors. 


SUMMARY 


In conclusion, medication administration is a critical nursing skill that can lead to costly errors, 
morbidity, and death if not carried out correctly. It is the nurse’s responsibility to ensure that the 
right patient receives the right drug, in the right amount, by the right route, at the right time, and 
with the right documentation. The nurse who administers a medication is legally liable for 
medication errors whether the primary cause was an unsafe order, an incorrect transcription, a 
wrong drug, an inaccurate dosage calculation, an improper preparation, or an administration error. 


Review Set 21 : 


1. What are the six patient rights of safe medication administration? 


2. Using The Joint Commission’s Official “Do Not Use” List, correct the notations in the following 
medication order: NPH insulin 20.0 U SC qd 
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3. Safe medication administration requires that you check the drug against the order three times: 


1) when you first make contact with the drug (such as removing it from the medication drawer), 


2) when you measure it, and 3) 


4. Give two examples of acceptable patient identification according to The Joint Commission, using 
two unique person-specific identifiers. 


5. True or False? The nurse who administers a drug based on an incorrect or unsafe medication order 
shares legal liability for patient injury that results from that drug. 


6. According to the Institute of Medicine landmark report, Preventing Medication Errors, what 
strategy is the most effective way to reduce errors? 


a. partnership between the patient and health care providers 

b. double-checking insulin dosage 

c. checking medications three times 

d. safe use of prescribing, dispensing, and recording technologies 

e. strict adherence to “Do Not Use” lists of abbreviations, symbols, and acronyms 


7. Identify one common “workaround” known to lead to drug administration errors during the use of 
an automated dispensing cabinet (ADC). 


8. Where are the two barcodes located that are scanned during medication administration? 


9. Name four drugs or drug categories that have the highest risk of causing injuries when errors are 
made. How are these drugs designated? 


10. To ensure the accuracy of the order, what nursing actions should you implement following the 
receipt of a verbal or telephone order from a licensed prescribing practitioner? 


After completing these problems, see page 603 to check your answers. 


CLINICAL REASONING SKILLS It is important for the nurse to check the label on each 


medication administered, regardless of the medication 
dispensing mechanism. 


ERROR 


Failing to check the medication label. 


Possible Scenario 


Suppose a physician orders 40 mg of Lasix (a diuretic) for an adult with congestive heart failure. The 
Lasix is supplied in 20 mg tablets. The nurse plans to administer 2 tablets and use an automated 
medication dispensing machine. The nurse chooses the correct medication from the computer 
screen. The medication drawer, which should contain the medication, opens. The nurse removes 

2 tablets without reading the label, goes to the patient’s room, and administers the medication. The _ 
medication the nurse removed was Lanoxin 0.25 mg tablets (a cardiac glycoside). The pharmacy as 
technician incorrectly stocked the medication drawer. ne 
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Potential Outcome 


Although the patient has an order for Lanoxin 0.25 mg daily, he had already received his dose for 
the day. At this point, he has received three times the correct amount. He becomes nauseated, and 
when the nurse checks his pulse, it is 40 beats per minute. The nurse notifies the doctor of the 
change in the patient's condition. As the one who administered the incorrect medication, the nurse 
Clearly shares responsibility for the medication error. 


Prevention 


The nurse should read the label on each medication and compare it to the order or MAR three times 
before administering the drug. If the nurse had checked the label as the drug was removed from the 
medication drawer, the error could have been prevented. And the nurse had two more opportunities 
to prevent this error: prior to calculating the dose (the amount should have been 40 mg, not 

0.25 mg) and prior to administering the medication. 


a The nurse should ensure that the medication ordered can be 
| administered by the right route. 


CLINICAL REASONING SKILLS __ 


ERROR 


Opening a time-released capsule and administering it through a nasogastric tube. 


Possible Scenario 


Suppose a patient is hospitalized to treat a stroke. The physician’s orders state to continue all of the 
patient’s home medications. One of the medications is theophylline 100 mg, to be administered daily 
as a 24-hour extended-release capsule (Theo-24) for the treatment of asthma. The patient is unable 
to swallow as a result of the stroke, and all of his medications must be given through his nasogastric 
tube. The nurse opens the capsule and dissolves the contents in water and administers it via the 
nasogastric tube. The patient begins complaining of palpitations, and his pulse increases to 180 beats 
per minute. The nurse evaluates the changes in the patient’s condition and realizes the error. 


Potential Outcome 


The physician would be notified of the error, and a peak level of theophylline would be ordered. 
If the patient had a history of cardiac problems, the sympathetic stimulation caused by the 
theophylline could result in anginal pain or an acute myocardial infarction. The patient would be 
treated symptomatically until his theophylline blood levels returned to therapeutic range. 


Prevention 


The nurse should have recognized that a time-released medication could not safely be administered 
through a nasogastric tube. The physician should have been contacted to obtain orders for a 
different dosage form of the medication. 


STICE PROBLEMS—CHAPTER 9 


1. Which of the following statements is/are true? 
a) Statistics show that 5% of all hospital injuries are attributable to medication errors. 


b) According to the Institute of Medicine, most medication errors occur during the administration 
step of the medication process. 
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iw) 


10. 


date 


We, 


c) A nurse with more experience and education is less likely to make medication errors. 
d) The medication delivery process involves many individuals and departments. 


e) candd 


_ True or False? Studies indicate that nurses’ education and years of practice are closely correlated 


to the incidence of medication errors. 


. True or False? Ten percent (10%) to 18% of patient injuries are attributable to preventable 


medication errors. 


. True or False? Administering a drug late is a frequently underreported medication error. 


. True or False? Illegible prescriber’s handwriting is a major contributor to transcription errors. 


. Fill in the blanks of the following statement. “The right must receive the right 


in the right by the right at the right , followed 


oe) 


by the right 


. What are the three steps of medication administration? 


. The nurse can ensure that the patient receives the right drug by checking the drug label three 


times. When should the nurse perform these label checks? 


. Which of the following medical notations is (are) written in the recommended format? 


0.75mg .2cm gq.d. 


Describe a nursing action to prevent medication errors when receiving verbal drug orders. 


Cite four of the direct and/or indirect costs of medication errors. 


Describe the strategy or strategies you would implement to prevent this potential medication error. 


Possible Scenario 
Suppose the physician writes the following order: Dilacor XR 240 mg p.o. q.d. 


The order is transcribed as Dilacor XR 240 mg p.o. q.i.d., and the medication is scheduled for 
administration at 0600, 1200, 1800, and 2400 on the medication administration record. 


The nurse reviews the order prior to obtaining the medication for administration. The nurse 
notices the XR following the name of the medication and recognizes that the letters usually 
indicate a sustained-release form of medication. The nurse consults the current AHFS Drug 
Information resource and finds that the drug is a sustained-release formula and is only to be 
given once daily. The nurse reviews the original orders and notes that there was a transcription 
error. The medication administration record is corrected, and the patient receives the correct 
amount of medication at the correct time. 


Potential Outcome 

Had the nurse administered the medication at each of the times indicated on the medication 
administration record, the patient would have received four times the intended dosage. The drug’s 
therapeutic effect is a decrease in the cardiac output and decrease in blood pressure. However, the 
toxic effects caused by overdosing could have resulted in congestive heart failure. The patient’s life 
would have been jeopardized. 
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Prevention 


After completing these questions, see page 603 to check your answers. 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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MR SECTION 2 SELF-EVALUATION 


Directions 


I. Round decimals to two places. Round temperatures to one decimal place. 


2. Reduce fractions to lowest terms. 


Chapter 3—Systems of Measurement 


Express the following amounts in proper medical notation. 
1. six-tenths gram 
2. four teaspoons 
3. two hundred fifty thousand units 
4. one-half milliliter 
5. one-half fluid ounce 
Interpret the following notations. 
6. 4 gtt 
70.29 mg 
8. 125 mcg 
Daas 
LOS 


Chapters 4 and 5—Conversions 


Convert each of the following to the equivalent units indicated. 


11. 350 mcg = mg = ee 

Lee ae = mg = mcg 

13.4T = t = mL 

14. 5 fl oz = mL = ie 

13: 30102 = Ib = kg 

16. 56.2 mm = cm = in 

17. A981b = kg = g 

PS 211-59 ke = g = Ib 

19. A patient is told to take 5 t of a medication. What is the equivalent dose amount in milliliters? 

mL 

20. A patient is being treated for an infection with two 250 mg tablets of cephalexin four times daily for 

10 days. How many grams will he receive in the total dose amount over 10 days? g 


21. A full-term infant that weighs less than 2,500 g at birth is considered small for gestational age 
(SGA). Would a full-term infant with a birth weight of 6 lb 4 0z be SGA? 
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22. Your patient drinks the following for breakfast: 3 fl oz orange juice, 8 fl oz coffee with 1 fl oz 
cream, and 4 fl oz water. Your patient's total fluid intake is mL. 


Convert the following times as indicated. Designate AM or PM where needed. 


Traditional Time International Time 
235 11235 2M 
24. 1844 
25. 8:03 AM 
Convert the following temperatures as indicated. 
Won SS ae 
Zi nG heats 
Pa SM AAG a3 


Chapter 6—Equipment Used in Dosage Measurement 


Draw an arrow to demonstrate the correct measurement of the doses given. 


DOT omy 


wi 
SN 


S qi 5 
ae u | 


1% 
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30. 0:33 mil 
= +m OR i 
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31. 44 units U-100 insulin 


USE U-100 ONLY 
SoOoOOOO OO Oo Se 
ae NO SF OH CO KE a > 
in < = ne ie? re “ ee rs $2 (Opposite Side) 
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32. 37 units U-100 insulin 


© Cengage Learning 2013 


Section 2 “= Self-Evaluation 201 


) Cengage Learning 2013 


Chapters 7 and 8—Interpreting Drug Orders and Understanding 
Drug Labels 


Use label A to identify the information requested for questions 34 through 36. 


Store at Controlled Room Temperature NDC 0071-0418-24 
20°-25°C (68°-77°F) [see USP]. Rx only 


Dispense in original, unopened container ¢ 
DOSAGE AND USE 100 Sublingual Tablets 


See accompanying prescribing information 


Ee Each tablet contains 0.4 mg nitroglycerin m7 Nitrostat® a 
2 Keep this and all drugs out Kops (Nitroglycerin oO 
a of the reach of children es Tablets, USP aus 
iS Warning—To prevent loss of potency, keep ‘}: ablets, ) 2S 
a these tablets in the original container or ina ‘q’: wo 
= supplemental Nitroglycerin container uw 
= specifically labeled as being suitable for = o 
Q Nitroglycerin Tablets. Close tightly ae 0.4 mg (1/1 50 gr) 

So immediately after each use 

== Manufactured by: Distributed by 

© | Pfizer Pharmaceuticals LLC [8212 | (Pfizer) Parke-Davis 

5S Oo 

$ is Vega Baja, PR 00694 8212 Division of Pfizer Inc, NY, NY 10017 

=) As 


A 


34. The generic name is 


35. The route of administration intended for this tablet 1s 


36. Interpret this order: nitroglycerin 400 mcg SL stat. 


Use label B to identify the information requested for questions 37 through 39. 


NDC 63323-262-01 


HEPARIN 
SODIUM 
INJECTION, USP 
5,000 USP Units/mL 
For lV or SC Use 


Rx only 


3 


401810F 


(Derived from Porcine Intestinal Mucosa) 
1 mL Multiple Dose Vial 


APP Pharmaceuticals, LLC 
3 NDC: 63323-262-01 


SAMPLE. NOT FOR HUMAN USE. 


Pharmaceaticals, LLC, whose products 
are available only in the United States. 


Used with permission from APP 


B 
. The supply dosage is 


Od W 
CO I 


. The National Drug Code is 


Go 
\o 


. Interpret: heparin 3,750 units subcut q.8h. 
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Use label C to identify the information requested for questions 40 and 41. 


NDC 39822-0330-5 : NDC 39822-0330-5 


480 mL (16 fl. 02.) 480 mL (16 fl. 02.) NF16-01 


Neo-Fradins. Neg-Fradin 23:0 
peu soumovosr  NEOMYCIN SULT 


: ackage insert 

125 mg per 5 mL aaah center honaian 
Dispense in tight, light-resistant 
containers. 
Store at controlled room temperature 
20°-25°C (68’-77°F) [See USP 
Controlled Room Temperature} 
Each 5 mL (one teaspoonful) 
contains: Neomycin Sulfate 
125 mg (equivalent to 

R only 87.5 Len 

Contains FD&C Yellow No. 6 
(sunset yellow) as a color additive. 


Manufactured for: 
X-GEN Pharmaceuticals, Inc., Northport, NY 11768 


8 


Mit 


N 
3 


Used with permission from X-GEN Pharmaceuticals, Inc. Big Flats, NY 14814. 


oa 
Made in USA. a 
XGEN - XGEN- 
a PHARMACEUTICALS ING _ 7 XA PHARMACEUTICALS INC 
oe — ae 5 
— 


C 


40. The generic name is 


41. The supply dosage is 
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42. Using abbreviations from both The Joint Commission and Institute for Safe Medication Practices 
(ISMP) sources, correct the medical notation of the following order. 


Heparin 5000 U SC qd 


43. Complete the following statement that defines the six rights of safe medication administration. 


“The right patient must receive the right .. . 


Section 2 Board Examination Practice 


To obtain licensure, you will be required to pass a board examination. The following problems represent 
the various types of items on the NCLEX-RN (National Council Licensure Examination for Registered 
Nurses) and NCLEX-PN (National Council Licensure Examination for Practical Nurses) exams. 
Whether you will be taking one of these board examinations or one from another licensure board, 
alternate test items such as these are good practice. For additional practice, go to the online practice 
software that accompanies this text to respond to more interactive test items, including those using the 
calculator tool. 
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44. NCLEX Fill-in-the-Blank Item 


A medication order is written for 0.25 mg of medication. The supplied dosage is expressed in mcg. What 
would be an equivalent ordered dosage expressed in the supplied unit of measure? 


Answer: 


45. NCLEX Multiple-Choice One-Response Item 


A hospital nursing unit is preparing signs for the medication room, to alert the staff to look-alike/sound- 
alike (LASA) drugs that have been associated with medication errors. Which of the following would be 
an example of the recommended use of Tall Man letters? (Place a check mark beside the correct answer.) 


Answer: 
a. CHLORPROmazine — CHLORPROpamide 
b. PREDNISONE —- PREDNISOLONE 
c. DOBUTamine — DOPamine 
d. VINBLASTINE — VINCRISTINE 
46. NCLEX Fill-in-the-Blank Item 


If a patient who has an order for hydromorphone (Dilaudid) 2 mg IV q.4h p.r.n., severe pain received the 
medication at 5:00 pM, when is the earliest time the medication may be administered again if requested? 
Write your answer using the 24-hour clock. 


Answer: 
47. NCLEX Exhibit Item 


Look at the syringe pictured. What is the amount of medication contained in the syringe? (Place a check 
mark beside the correct answer.) 


rf . (ran eenva! 
boibiihs pep eee 
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Answer: 
aap OA2 me 
ib. 1 5 mL 
Cael semale 
day lea mle 


48. NCLEX Drag-and-Drop / Ordered-Response Item 


Copy the parts of a medication order from the box onto the list in the proper sequence. 
Answer: 


650 mg 


acetaminophen (Tylenol) 


fever greater than 101°F 
p.o. 

pio 
q.4h 
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49. NCLEX Multiple-Response Item 


A medication is ordered to be administered q.i.d. Which of the following possible administration times 
would be appropriate? (Place a check mark beside all that apply.) 


a. 0400, 0800, 1200, 1600, 2000, 2400 
be 0730713305 133082230 
c. 2:00 AM, 6:00 Am, 10:00 AM, 2:00 PM, 6:00 pM, 10:00 PM 
d. 0800, 1200, 2000, 2400 
e. 7:00 Am, 12:00 pM, 5:00 Pm, 10:00 Pm 
50. NCLEX Hot Box Item 


Place an X on the circled section of the label that identifies the supply dosage of the medication. 


NDC 60977-113-71 R.only For IV use, additional 
a cae dilution is required; see 
Ativan (lorazepam) IV accompanying information. 


Usual Dosage: See accom- 


Injection panying information. 


(10 mi PROTECT FROM LIGHT - 
Do not use if solution is 
FOR IM USE discolored or contains 
FOR IV ROUTE, SEE DIRECTIONS a precipitate. 
G0 mbMultiple Dose Vial STORE IN A REFRIGERATOR 
Baxter 


Manufactured by Baxter Healthcare Corporation 
Deerfield, |L 60015 USA 462-160-01 


wo 
aes 
~ 
ise) 
= 
i 
aD 
5S 
o 
is) 
fo) 
S 
Oo 


Lot 
EXpe: 


Images courtesy of Baxter Healthcare 
Corporation. All rights reserved. 


After completing these problems, see pages 603-605 to check your answers. Give yourself 2 points 
for each correct answer. 


Perfect score = 100 My score = 


Minimum mastery score = 86 (43 correct) 


Drug Dosage Calculations 


10° oral Dosage of Drugs 

11 Parenteral Dosage of Drugs 

12 Reconstitution of Solutions 

13. Pediatric and Adult Dosages Based on Body Weight 

14 Alternative Dosage Calculation Methods: 
Ratio-Proportion and Dimensional Analysis 
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Use your online’ 
Ogledies Sey pelifj e=) 


Oral Dosage of Drugs 


OBJECTIVES 

Upon mastery of Chapter 10, you will be able to apply clinical reasoning skills to prepare safe and 
accurate oral dosages of drugs. To accomplish this, you will also be able to: 

Gather current information about the drug. 

Retrieve the right drug in the correct supply dosage strength. 

Convert all units of measurement to the same system and same size units. 


Estimate the reasonable amount of the drug to be administered. 


= Use the formula A xX Q = X to calculate drug dosage. 


= Calculate the dose amount (number) of tablets or capsules required to administer oral prescribed 
dosages. 
= Calculate the volume of liquid per dose when the prescribed dosage is in solution form. 


= Measure oral dose amounts. 


@y edications for oral administration are supplied in a variety of forms, such as tablets, 

capsules, and liquids. They are usually ordered to be administered by mouth, or p.o., which 
_ is an abbreviation for the Latin phrase per os. To reduce errors in dosage calculations, safety 
pe organizations have recommended that all medications supplied to hospital patient care areas 
be provided in unit-dose packaging, preferably in the original package from the manufacturer (Cohen, 
2007). This is not always possible, as hospital pharmacies are frequently supplied with large bulk 
containers of tablets, capsules, and drugs for injection. Whenever possible, hospital pharmacists should 
repackage medication into unit doses for distribution to inpatient areas. 

When a liquid form of a drug is unavailable, children and many elderly patients may need to have 


a tablet crushed or a capsule opened and mixed with a small amount of food or fluid to enable them to 
207 
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swallow the medication. Many of these crushed medications and oral liquids also may be ordered to be given 
enterally or into the gastrointestinal tract via a specially placed tube. Such tubes and their associated enteral 
routes include the nasogastric (NG) tube from nares to stomach, the nasojejunal (NJ) tube from nares to 
jejunum, the gastrostomy tube (GT) inserted directly through the abdomen into the stomach, the jejunum 
tube (J-tube) that goes directly into the jejunum of the small intestines, and the percutaneous endoscopic 
gastrostomy (PEG) tube which is placed directly into a patient's stomach through the abdominal wall. 

It is important to recognize that some solid-form medications are intended to be given whole to 
achieve a specific effect in the body. For example, enteric-coated medications protect the stomach by 
dissolving in the duodenum. Sustained-release capsules allow for gradual release of medication over 
time and should be swallowed whole. Consult a drug reference or the pharmacist if you are in doubt 
about the safety of crushing tablets or opening capsules. 

Accurate and safe medication preparation requires that the nurse understand the medication order, 
gather information about the drug, retrieve the right drug in the correct supply dosage strength, accurately 
calculate the dose amount, and select the proper equipment for accurate measurement of the dose. 
An error can be made at any point in this process. To help you to avoid costly errors, the examples and 
problems in this chapter and the next will lead you through the process of critically thinking about the 
medication and supply dosage before performing dosage calculations, as all are related. A knowledgeable 
and safety-minded nurse is the best defense against calculation errors. 

To foster clinical reasoning skills, extra clinical information will be provided in this and the next 
chapters to detail how the dosage calculation skill is an integral step in the safe preparation and 
administration of medication. Simple illustrations will be used in examples to simulate medications supplied 
either by floor stock in medication cabinets or refrigerators (Figure 10-1a), by individual patient drawers in 
a unit-dose cart (Figure 10-1b), or by cubbies in an automated dispensing cabinet (Figure 10-Ic). 


FIGURE 10-1(a) Stock medication cabinet and refrigerator with sample stock drug labels 


ee NDC 0048-1020-05 See full prescribing 
eae 
; Code 3P1025 information for dosage 
g — a and administration. 
5 as a ® 
.| SS, S y N I HROID Dispense in a tight, 
o) a E light-resistant 
5 | ———-¢ __ (Levothyroxine Sodium container as described 
LE SS ao 
& eres ees Tablets, USP) mnUSP. 
ly | eee) 
<| So ; Store at 25°C (777); 
5 S= 2 25meg (0.025mg) — excursions permitted to 
= 15-30°C (69°-86'F), [See 
(s) 
a = 1000 TABLETS USP Controlled Room 
bal 2 Temperature]. 
al 5 Knoll Pharmaceutical 
ee a Rx only Company 
£ S Mount Olive, NJ 07828 
2 = USA 
& Es BASF Phama  KMVOI" 7897-03 
2 
o 
io) 
© 
& NDC 0048-1070-03 See full prescribing 
5 NSN 6505-01-340-0152 information for dosage 
s Ne} Code 3P1073 and administration. 
2 ; ‘ 
oC Dispense in a tight, 
Fe a " SYNTHROID® light-resistant container 
8 Coane a (Levothyroxine Sodium as described in USP. 
= Store at 25°C (77°F); 
S| Sis , 
E| =r Tablets, USP) excursions permitted to 
S| | eee a a or rare » 20" ° 
=) == 100 mcg in 15°-30°C (69°-86'F). [See 
a.— re oem) USP Controlled Room 
20S + 106 TABLETS Temperature]. 
= S Knoll Pharmaceutical 
°| a Rx only Company 
>) SS Mount Olive, NJ 07828 
= » USA 
= 
3 BASF Pharma knoll 7885-04 
a. = 
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FIGURE 10-1(b) Medication cart with individual patient drawers stocked with 24-hour supply of sample 
unit-dose drug labels and example of images that will be used in text to illustrate this supply system 


3 


NDC 00000-0000-00 


GENTAMICIN 
INJECTION, USP 


NDC 00000-0000-00 


GENTAMICIN 
INJECTION, USP 


equivalent to 40 mg/mL Gentamicin 
For IMorlV Use. 


ig 201 


equivalent to 40 mg/mL Gentamicin 
For IM or IV Use, 

Must be diluted for IV use 

2 mL Multiple Dose Vial 

Sterile Rx only 


Must be diluted for IV use. 
2 mL Multiple Dose Vial 
Sterile Rx only 


e Learning 


re] 
5 


00000-0000-00 


c NDC 63481-509-05 
DELMAR | Cengage ( DELMAR | Cengage a 3 
DCL enn ‘line ne. NBA IN Hcy Ry onl 


a re | 20 mg/mL injection 


) Cengage Learning 2013 
00000-0000-00 


ie 


NDC 00000-0000-00 


CLINDAMYCI 


INJECTION, USP 


(9 grams/60 mL) 

For IMorlV Use 

DILUTE BEFORE IV USE 

T mL Single Dose Vial Rx only 


| 10 mL Multiple Dose Vial 


Each mL contains: 20 mg nalbuphine 
HCI, 0.94% sodium citrate hydrous, 
1,26% citric acid anhydrous, and 
0.2% of a 9:1 mixture of methyl and 
propylparaben, as preservatives. pH is 
adjusted, if necessary, to 3.5 to 3.7 
with hydrochloric acid 


FOR IM, SC OR IV USE 

Usual Dosage: See package insert 
for complete prescribing information. 
Store at 25°C (77°F); excursions 


sion from Endo 


Pharmaceuticals Inc. 


o 
o 

1 
=) 
i=} 
(=) 
i=) 

1 
f=) 
°o 
So 
°o 
=o 


permitted to 15°-30°C (59°-86"F) 
PROTECT FROM EXCESSIVE LIGHT. 


Ss 


Manufactured for: 
Endo Pharmaceuticals Inc. 
Chadds Ford, PA 19317 


Exp. Date 


5 DELMAR | C 
| teria 
For Educational Purposes C 


| Lot 


| 
L 


Used with permi 


70361/OK 


Lot: Fm iv 


Exp: 


NDC 00000-0000-00 


GENTAMICIN | 
INJECTION, USP | B 


NDC 00000-0000-00 


CLINDAMYCIN 


INJECTION, USP 


(9 grams/60 mL) 
For IM or IV Use 
DILUTE BEFORE IV USE 


equivalent to 40 mg/mL Gentamicin 
For IM or IV Use. 

Must be diluted for IV use. 

2 mL Multiple Dose Vial 

Sterile Rx only’ 


V mL Single Dose Vial Rx only 
DELMAR| Cengage DCL DELMAR | Cengage 
arming Learning 
For Educational PuposesOnly Fo Educational Purposes Only 


A C 


00000-0000-00 
00000-0000-00 
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FIGURE 10-1(c) Automated Dispensing Cabinet (ADC) 
cubbies, and example of image that will be used in text to 
illustrate this supply system, stocked with supply of sample unit- 
dose drug labels depicting look-alike/sound-alike (LASA) drugs 


A 
ae 


ss090N / 


cloNIDine hydrochloride 
0.2 mg (200 mcg) tablet 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


C 
dSn yeigey 


ORALLY DISINTEGRATING 
Sn ge 


‘ONLLWHSSLNISIO ATIVHO 


| veiqe vad Ow y 
i 9 


€ 
Sf yaiqeL 


ORALLY DISINTEGRATING 


Tablet USP 
Lem7 


Wvd3ZVN019 

96-9600-S5S0 90N 
€ 

iueyeyAuayd su}eUo? 


Wvd3Z¥N019 


96-2600-5 
Wvd3ZVNO19, 
96-8600-9590 90N 


‘SONLVYSIINISIO ATIVE. 
ONLWYOSLNISIO ATIVHO 


Tablet USP 
0) 


NOC 0555-0098-96 

CLONAZEPAM. 
HSN: 

ya1ge} 400 Bus 


NOC 0555-0096-96 
CLONAZEPAM. 

NDC 0555-0997-96 

ORALLY DISINTEGRATING 
Tablet USP 


| CLONAZEPAM 


FOR EDUCATIONAL PURPOSES ONLY 


€ 


Sf iaigeL 


ONLVHOSINISIC ATIVHO 
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Cc 
2.4 mg per tablet. 


ORALLY DISINTEGRATING 


Tablet USP 
0) 


Wvd3ZVNO19 
96-9600-SSS0 90N 
Lapa 2.4 mg per tablet, 
‘00 NOT PUSH OR CRUSH 
‘4vaL 9 NRE 


ORALLY DISINTEGRATING 


Tablet USP 
ORALLY DISINTEGRATING 


Tablet USP 


OC 0555-0096-96 


CLONAZEPAM 
NDC 0555-0097-96 
CLONAZEPAM. 
NOC 0555-0098-96 
CLONAZEPAM 


Ess 
#2 
Se 


BENO & TEAR 


| 
| 
| 
| 
| 
| 
! 
| 
= | | 

BEND & TEAR 


cloNIDine hydrochloride 


0.2 mg (200 mcg) tablet 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


BEND & TEAR BEND & TEAR 


Used with permission from Teva 
Pharmaceuticals USA. 


Used with permission from Teva 
Pharmaceuticals USA. 


€ 
janine 2.4 mg per tablet 
PUSH OR CRUSH 


ORALLY DISINTEGRATING 


Tablet USP 


val 9 ON38 


NOC 0555-0097-96 
CLONAZEPAM 


FOR EDUCATIONAL PURPOSES ONLY 


Used with permission from Teva Pharmaceuticals USA. 
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Drug Dosage Calculations 


Section 3 Seas 


TABLETS AND CAPSULES 


Complicated calculations are rarely necessary when preparing tablets or capsules for administration. 
Usually, the amount required for the ordered dose is one or two pills. Medications with a limited 
recommended dosage range are often only manufactured in one dosage strength per tablet or capsule. 
Medications with a wide range of recommended dosages are supplied in capsules or tablets with a 
variety of strengths, or in scored tablets that are specially prepared for accurate splitting into half or 
quarter tablets. Only tablets that have scored lines should be split. Splitting tablets that are not scored 
may result in uneven parts and an inaccurate dosage. 


CAUTION 
It is safest and most accurate to give the fewest number of whole, undivided tablets possible. Do not 
split tablets unless they are scored. 


EXAMPLE 1 @ 
The doctor’s order reads: sucralfate 1 g p.o. q.i.d. a.c. and at bedtime 


As a safety-minded nurse, you gather information about the medication and your patient before 
determining the amount to give. You consult your drug reference and find that sucralfate, an antiulcer 
agent, 1s supplied in | g tablets and 500 mg per 5 mL oral suspension. The recommended adult dosage is 
1 gq.i.d. | hour before meals and at bedtime or 2 g b.i.d. upon waking and at bedtime. The recommended 
children’s dosage is 500 mg q.i.d. | hour before meals and at bedtime. Administration guidelines state 
that tablets should be administered on an empty stomach | hour before meals and at bedtime. Guidelines 
also state that tablets should not be crushed, broken, or chewed. Before selecting the form of the drug to 
use, the nurse will need to assess whether the patient is able to swallow medication. For this example, we 
will assume that the patient is an adult who is able to swallow tablets without difficulty. 


FIGURE 10-2(a) Label for stock bottle of sucralfate (Carafate) 1 g tablets; 
(5) Example of hospital pharmacy-repackaged sucralfate in unit-dose package 
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The label pictured in Figure 10-2a is from a stock bottle containing 120 tablets of sucralfate (Carafate) in 
1 g tablets. It should be obvious to the nurse that, for the ordered dosage, no calculation is necessary and 
I tablet should be administered to the patient at the scheduled time. While this task seems simple, caution 
must be taken to ensure the right medication in the right amount is given. In a study reported by the Institute 
of Medicine (IOM, 2006) of the adverse drug events in U.S. hospitals attributed to administration errors, 
10% resulted from faulty drug-identity checking and 10% from faulty dose verification. 
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There are several options for supplying this medication to the patient unit. Less commonly, the nurse 
might locate and select the correct stock-supply bottle with the pictured label among many stock 
medication bottles in a medication supply cabinet. The nurse would remove exactly one tablet from the 
bottle and return the bottle to the supply cabinet in the correct spot before proceeding to the patient’s 
room. More commonly, the one tablet would be supplied individually in a unit-dose package supplied 
directly from the manufacturer or in a unit-dose package prepared by the hospital pharmacist, with the 
drug name and dosage typed on the label as shown in Figure 10-2b. If the hospital uses the unit-dose 
supply system, the medication will be retrieved from individually labeled patient drawers stocked by the 
pharmacy daily. It is becoming more common for nurses to find ordered medications in labeled cubicles 
or cubbies in automated dispensing cabinets (ADC). While unit-dose distribution systems have been 
credited with a decrease in medication errors, mistakes still do happen (Cohen, 2007). To avoid errors, 
the nurse must take the time to select the correct drug in the correct amount from the correct patient unit- 
dose drawer (such as in Figure 10-1b) or the correctly labeled ADC cubby (such as in Figure 10-1c). The 
nurse must verify that the medication found in the cubby was stocked correctly by the pharmacy. As you 
can see, even with the simplest calculation, errors may be made if the nurse omits any steps of the 
medication administration process. 


Let’s consider another order with a simple calculation. 


EXAMPLE 2 « 
The doctor’s order reads: clarithromycin 500 mg p.o. q.12h 


Clarithromycin, an anti-infective indicated for a variety of infections, is supplied in 250 mg and 500 mg 
tablets, 500 mg extended-release tablets, and 125 mg per 5 mL and 250 mg per 5 mL oral suspension. 
Before proceeding with the dosage calculation, the nurse will need to determine which of the available 
supplied dosage forms are most appropriate for the patient. For this example, we will again assume that 
the patient is an adult who is able to swallow tablets without difficulty. Depending on the indication, the 
usual adult dosage is 250 to 500 mg q.12h or 1,000 mg once daily as XL (extended-release) tablets. 
The nurse should determine that an oral suspension is not necessary and that the extended-release tablet 
is not the form ordered. The nurse may now proceed to calculate one dose from the available oral tablets 
pictured, either from a floor stock cabinet (Figure 10-3a) or from an ADC located in the medication 
room (Figure 10-3b). 


FIGURE 10-3(a) Label for stock bottles of clarithromycin (Biaxin Filmtab) 250 mg and 500 
mg tablets; (b) Hospital pharmacy-repackaged clarithromycin in unit dosages of 
250 mg and 500 mg tablets 
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Whether the hospital uses the floor-stock distribution system or a unit-dose supply, the calculation is 
simple. In both instances, two dosage choices are supplied: 250 mg and 500 mg tablets. It should be 
obvious to the nurse that, for the ordered dosage, the best choice is to select one 500 mg tablet and 
administer it at the scheduled time. 


Now let’s consider an order that requires a little more clinical reasoning. 


EXAMPLE 3 @ 
The doctor’s order reads: clonazepam 1.5 mg p.o. t.i.d. 


Clonazepam is an anticonvulsant given to adults and children for seizures or panic disorder. There are 
many options for administration. It is supplied in 0.5 mg, | mg, and 2 mg tablets and also in 0.125 mg, 
0.25 mg, 0.5 mg, | mg, and 2 mg orally disintegrating tablets. The usual adult dosage range is 0.5 mg 
3 times a day, which may be increased gradually based on the patient’s response, up to a maximum daily 
dosage of 20 mg if necessary. The usual dosage for children is based on weight, so the dosage varies 
greatly depending on the age and size of the child. As you can see, the wide range of dosage strengths 
is needed for this type of medication. An orally disintegrating tablet (ODT) is a solid form that is 
designed to be placed directly on the tongue, dissolve within 60 seconds, and then be swallowed with 
saliva. ODTs differ from sublingual tablets, as they are meant to be absorbed in the gastrointestinal tract 
and are therefore considered to be administered by the oral route. ODTs do not necessarily result in a 
faster therapeutic onset, but may be the preferred form for patients with difficulty in swallowing 
traditional solid oral-dose forms, such as pediatric and geriatric patients. It would be unusual for a 
specific nursing unit to stock all of the possible dose forms of this medication in the stock cabinet or the 
ADC. Let’s consider the following potential supply in the ADC. 


Figure 10-4 illustrates ADC cubbies with prepackaged unit-dose packets of the orally disintegrating tablet 
(ODT) form of clonazepam: (a) 0.5 mg, (b) | mg, (c) 2 mg, and (d) hospital pharmacy-repackaged 
clonidine hydrochloride 0.2 mg tablets. 


ADC cubicle drawers may be customized in various configurations to meet the needs of specific nursing 
units. Figure 10-4 illustrates one row that would be located in a larger drawer with many different 
medications in individual cubbies. ADCs will often contain a combination. of medications in original 
unit-dose packages from the manufacturer (Figure 10-4a, 10-4b, 10-4c), as well as medications the 
pharmacy has repackaged in unit doses (Figure 10-4d). 


FIGURE 10-4 Clonazepam and clonidine unit-dose packages 
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The pictured drawer shows medications ordered alphabetically and by dosage strength. Did you notice 
something unusual in the typing of the drug names on the cubby labels? Clonazepam and clonidine, 
located in adjacent cubbies, are on the list of look-alike/sound-alike (LASA) drugs. To reduce the risk 
of mistaken drug identity, the labels have been printed with Tall Man letters. The ADC supplies only the 
oral disintegrating tablet (ODT) form of clonazepam. The traditional solid oral-dose form of this drug is 
a scored tablet and may be split into halves. Because ODTs dissolve rapidly, handling should be kept to 
a minimum. These tablets are not scored, which will limit the administration options. 


We will be administering the medication to an adult patient. Recall that the order is for clonazepam 1.5 mg. 
None of the tablets is supplied in that dosage. The tablets are not scored, so the nurse can only use a 
combination of whole tablets to calculate the correct dose amount. The only possible option is to administer 
one | mg tablet with one 0.5 mg tablet for a total dosage of 1.5 mg. 


THREE-STEP APPROACH TO DOSAGE CALCULATIONS 


As the previous examples demonstrate, most of the calculations for tablets and capsules will be simple. 
At times, the calculations will be more complex if the dosage ordered is in a different unit than the 
supplied dosage or when the computations involve decimals. Additionally, medications in liquids and 
solutions will require more exact measurements and calculations. 

The following simple Three-Step Approach has been proven to reduce anxiety about calculations 
and ensure that your results are accurate. Take notice that you will be asked to think or estimate before 
you attempt to calculate the dosage. Learn and memorize this simple Three-Step Approach, and use it 
for every dosage calculation every time. 


REMEMBER 
Three-Step Approach to Dosage Calculations 


Step 1 Convert Ensure that all measurements are in the same system of measurement and 
the same-size unit of measurement. If not, convert before proceeding. 


Step 2. Think Estimate what is a reasonable amount of the drug to administer. 
Stan 2 oD a 
Step 3 Calculate Apply the formula: | <x Q=X 


D (desired 
“a rerey < Q (quantity) = X (amount) 


Let’s carefully examine each of the three steps as essential and consecutive rules of accurate dosage 
calculation. 


RULE 


Step 1 Convert Be sure that all measurements are in the same system and all units are in 
the same size, converting when necessary. 


Many medications are both ordered and supplied in the same system of measurement and in the 
same-size unit of measurement. This makes dosage calculation easy, because no conversion is necessary. 
When this is not the case, then you must convert to the same system or the same units. Let’s look at two 
examples where conversion may be a necessary first step in dosage calculation. 
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EXAMPLE 1 = 
The physician’s order reads: clarithromycin 0.5 g p.o. q.12h 


Recall from the previous example that clarithromycin (Biaxin) is supplied in 250 mg and 500 mg tablets 
(Figure 10-3), but the order is written in the unit grams. This is an example of a medication order written 
and supplied in the same system (metric) but in different-size units (g and mg). That’s not a problem. 
A drug order written in grams but supplied in milligrams will just have to be converted to the same-size 
unit. We will now perform the first step of the Three-Step Approach: Convert. 


MATH TIP 
In most cases, it is more practical to convert to the smaller unit (such as g to mg). This usually 
eliminates the decimal or fraction, keeping the calculation in whole numbers. 


To continue with Example |, you should convert 0.5 gram to milligrams. Notice that milligrams is the 
smaller unit and converting eliminates the decimal fraction. 


Equivalent: | g = 1,000 mg 


Remember: You are converting from a larger to a smaller unit. Therefore, you will multiply by the 
conversion factor of 1,000 mg/g or move the decimal point three places to the right. 


Larger { Smaller = Multiply (x) 
0.5 g X 1,000 mg/g = 500 mg; or 0.5 g = 0.500. = 500 mg 


Now you can see that the order and one of the supply choices you have on hand are in the same amount: 
500 mg. 


Order: clarithromycin 500 mg p.o. q.12h 

Supply: clarithromycin 500 mg tablet 

There is no need to proceed to steps 2 and 3. The nurse should select one 500 mg tablet of clarithromycin 
and administer it at the scheduled time. 
EXAMPLE 2 « 

Let’s now consider another situation for an order of clonazepam. 

The physician’s order reads: clonazepam 500 mcg p.o. t.i.d. 


In a previous example, we learned that the traditional solid oral-dosage form of clonazepam is supplied in 
0.5 mg, | mg, and 2 mg scored tablets. For this example, the pharmacy stocked the ADC with repackaged 
unit-dose packets in the dosages pictured in Figure 10-5. 


The Three-Step Approach should be used to calculate this dose. We will again begin with the first step: 
Convert. 


The supplied dosages of clonazepam are measured in 1 mg and 2 mg, but the order is expressed in mcg. 
Before proceeding with calculations, the units of measure must match. Converting the larger unit (mg) 
of the supplied dosage to the smaller unit (mcg) in the order will avoid the use of decimals. 


Equivalent: | mg = 1,000 mcg 


Converting from a larger to a smaller unit requires multiplying by the conversion factor of 1,000 mcg/mg 
or moving the decimal point three places to the right. 


Larger | Smaller > Multiply (x) 
| pg X 1,000 mcg/mg = 1,000 mcg; or 1 mg = 1.000, = 1,000 mcg 
2 mg X 1,000 mcg/mg = 2,000 mcg; or 2 mg = 2.000, — 2, 000mee 
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FIGURE 10-5 ADC with various dosages of hospital pharmacy-repackaged clonazepam and clonidine 
hydrochloride in individual cubbies 
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Order: clonazepam 500 mcg p.o. t.i.d. 


Supply: clonazepam 1,000 mcg per tablet or clonazepam 2,000 mcg per tablet 


RULE 


Step 2. = Think Carefully consider what is the reasonable amount of the drug that should 
- be administered. 


Now that the two supplied dosages are expressed in the same unit as the order, the nurse will need 
to decide which supplied dosage to use. Step 2 asks you to logically conclude what amount should be 
given. Before you go on to Step 3, you may be able to picture in your mind a reasonable amount of 
medication to be administered, as was demonstrated in the previous example. You know that 500 mcg is 
half of 1,000 mcg and is one-fourth of 2,000 mcg. The tablets are only scored in half, so it is not possible 
to use the 2,000 mcg tablet. You should calculate the dose using the 1,000 mcg tablet and expect that the 
answer will be less than one tablet or exactly one-half. Basically, Step 2 asks you to stop and think before 
you go any further. 


RULE 


tep Calculate Apply the dosage calculation formula: F xXxQ=X 


Even though administration of tablets and capsules frequently will not require any calculation, when 
calculations are necessary, always double-check your estimated amount from Step 2 with the simple 
formula 7 xX Q =X. 


In this formula, D represents the desired dosage or the dosage ordered. You will find this in the 
prescribed order. H represents the dosage you have on hand per a quantity, Q. Both H and Q constitute 
the supply dosage found on the label of the drug available. X is the unknown and represents the amount 
of the supply dosage form you want to give, such as number of tablets or mL of the drug available. 
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REMEMBER 
D (desired) 


“H (have) x Q (quantity) = X (amount) 


MATH TIP 
When solving dosage problems for drugs supplied in tablets or capsules, the amount on hand is 
always 1, because the supply dosage is per 1 tablet or capsule. 


Now you are ready to complete the example with Step 3: Calculate. 
Order: clonazepam 500 mcg p.o. t.i.d. 

Supply: clonazepam | mg per tablet converted to 1,000 mcg 

D = desired = 500 mcg 

H = have = 1,000 mcg 

Q = quantity = | tablet 

X = unknown = X tablet (s) 


D = 
=, SSO 
D = Ue = 
= <O= 7,000 meg x | tablet = X tablet(s) 
1 
560 macé eel el : 
9 ae x I tablet =5 X 1 tablet = 5 tablet (Notice that mcg cancels out.) 


Give L of the clonazepam | g tablet orally three times daily. The calculations verify your estimate from 


Step 2. 


It is wise to get in the habit of always inserting the Quantity value in the formula, even when Q is 1. 
This is important for preparing you to accurately calculate dosages for oral liquid or parenteral injection 
drugs that may be supplied in a solution-strength quantity of more or less than | (such as per 5 mL). 

Notice that the formula is set up with D (desired dosage) as the numerator and H (dosage strength 
you have on hand) as the denominator of a fraction. You are calculating for some portion of Q (quantity 
you have on hand). You can see that setting up a dosage calculation like this makes sense. 

Let’s examine three more examples of oral dosages supplied in capsules and tablets, to reinforce the 
three basic steps. With practice you will be ready to solve dosage calculations such as these on your own. 


EXAMPLE 3 @ 
Order: levothyroxine sodium 0.05 mg p.o. daily 


Synthroid (levothyroxine), a thyroid hormone replacement, is supplied in 25 mcg, 50 meg, 75 mcg, 
88 mcg, 100 mcg, 112 mcg, 125 mcg, 137 mcg, 150 mcg, 175 mcg, 200 mcg, and 300 mcg tablets. All 
Synthroid tablets are round, color coded, and scored. Levothyroxine is also given by injection. The usual 
dosage for adults is 50 to 125 meg daily but may be reduced to 12.5 to 75 meg per day for geriatric 
patients. It is also given to children. It would be highly unlikely that a patient unit would stock all of 
these supply dosages. For this example, the medication will be acquired from a stock medication cabinet. 
Two stock bottles of Synthroid are located side by side on the shelf in 25 mcg and 100 mcg dosage 
strengths (Figure 10-6). Do you know which bottle you would choose? 


Used with permission from Abbott Laboratories. 
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PIGURE 10-6 Synthroid (levothryroxine sodium) stock medication bottles containing 


(a) 25 mcg and (b) 100 mcg scored tablets 
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Step 1 


Step 2 


step 3 


(a) 


Convert 


Think 


Calculate 


(b) 


At first look, you might think a conversion is necessary. The order is written 
as 0.05 mg, but the available supply dosages are 25 mcg and 100 mcg. But on 
these labels the dosage is provided in both mcg and mg (mg in parentheses). 
You have two choices. You may calculate this example using the supply 
dosage in mg, with no conversion needed. The computation will include 
decimals, and extra care must be taken to avoid a mistake. You may also 
convert the ordered dosage from 0.05 mg to an equivalent in mcg, which will 
eliminate the decimal; then you will use the supply dosage in mcg. Let’s work 
this example by first converting. 


Convert to the same-size units. Remember the math tip: Convert larger unit 
(mg) to smaller unit (mcg) and you will eliminate the decimal fraction. 
Equivalent: | mg = 1,000 mcg. Conversion factor is 1,000 mcg/mg. 


Larger { Smaller > Multiply (<) or move decimal 3 places to the right. 
0.05 pg X 1,000 mcg/nrg = 50 mcg; or 0.05 mg = 0.050. = 50 mcg 
Order: levothyroxine sodium 0.05 mg = 50 mcg 

Supply: Synthroid (levothyroxine sodium) 25 meg tablets 


As soon as you convert the ordered dosage of Synthroid 0.05 mg to Synthroid 
50 mcg, you suspect that the 25 mcg supply would be the best to use and that 
you want to give more than | tablet for each dose. In fact, you want to give 
twice the supply dosage, which is the same as 2 tablets. 


To avoid getting confused by the way this example is originally presented, 
be sure that you recognize which is the dosage ordered (D—desired) and 
which is the supply dosage (H—have on hand) per the quantity on hand (Q). 
A common error is to misread the information and mix up the calculations 
in Step 3. This demonstrates the importance of thinking (Step 2) before you 
calculate. 


50 mcg 
25 mcg 


D 


q XQ= x | tablet 


50 mach 
Hive 


xX 1 tablet = 2 X 1 tablet = 2 tablets; given orally once a day 


Used with permission from Pfizer Inc. 
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EXAMPLE 4 & 
Order: nitroglycerin 0.6 mg SL stat, repeat in 5 minutes if no relief of angina 


Nitroglycerin, an antianginal, is used for the treatment of acute and long-term management of angina 
pectoris, characterized by episodic severe chest pain. Nitroglycerin is supplied in many different dosage 
forms and may be administered by a variety of routes (Figure 10-7). Sublingual tablets are available in 
0.3 mg, 0.4 mg, and 0.6 mg dosages and extended-release capsules in 2.5 mg, 6.5 mg, and 9 mg dosages. 
Compare the dosage strengths between the sublingual tablets and oral capsules. Nitroglycerin iS rapidly 
absorbed when given sublingually but undergoes significant metabolism when given orally, leading to 
decreased bioavailability, thereby requiring a higher dosage to be effective. 


In this example, the nurse will provide the medication to an adult patient in an emergency department. 
In this hospital, the medications are located in a stock medication cabinet in a central medication room. 


FIGURE 10-7 Nitroglycerin (Nitrostat) stock medication bottles containing (a) 0.3 mg sublingual 
tablets, (b) 6.5 mg extended-release capsules, (c) 0.4 mg sublingual tablets, and (d) 9 mg extended- 
release capsules 


- WN 0079-0417-24 wate oot ae 3 
3:2 Nitrostate Saez0: 
54% (Nitroglycerin Reap ths wad ol drugs 
aes Tablets, USP) uae | | OS a NDC 58177-005-03 o% 
23> Dinesose in eriaieat O—_n ES e e 
a eee iS = Nitroglycerin 
328 , SonaC eT st E = SS Ctr ore acacn of Extended-release Capsules package ser 
BEE 100SUBLINGUAL TABLETS [eS ° 2 | == > 6.5 mg| a 
e2e> Parke Davts Phavmscesticaln. bid iS 0. — 
es Vegs Baja, PR OOS 3 3 a ——— 
£28 : — = % Only 
32S (B)PARKE-DAVIS es Scares «0 __60 Capsules — 
S68 
Bs ETHEX ETHEX ETHEX ETHEX ETHEX 
=) Be 
(b) 
, N 0071-0418-24 wee eta, » ¥ 
> = AJ 
=< $ See package inzart 
dee N itrostate for BA peweeriaing 
222 (Nitroglycerin Keep this and all drugs o Each extended-release capsule © NDC 58177-006-03 Dis 
& 83 Tablets,USP) children seein p> —— bch al sib Bs = an isaore Go ae 
i. > 0 4 (1 /1 50 ) Biepeane " original, o Z Es —— KEEP THIS AND ALL DRUGS N itrogl y C e rl n inst eae: ekae ues 
$s * mg or unopened container. i] fe NSS OUT OF THE REACH OF ; s ee intervals, — 
=5 s R only Store  Rslianaread = —— : Extended-release Capsules 
§°s Room Temper = — 
gee eat Ps 5 |o= 
£E 100 GUBLINGUAD ABLETS Maoutactured by: 88 4 '9 mg| 
age ¢ Sore eeeeeetens e3| == 
gse PARKE-DAVIS s 3 us 51 Louis, MO 23-2413 60 Capsules 2082-7 6/98 
£32 Ow of Wa SS 
8 Ze ; 
#55 (®)PARKE-DAVIS BB] @ €THEX ETHEX ETHEX ETHEX ETHEX 
(c) (d) 
Step 1 Convert Consider the dosage strength on the Nitrostat labels: 0.3 mg (1/200 gr) and 


0.4 mg (1/150 gr). The order is written using the metric unit milligram. Why 
would the pharmaceutical company also include the dose in the apothecary unit 
grain (gr)? Although The Joint Commission recommends discontinuing the use 
of the apothecary system, this medication is an example of a drug that has 
traditionally been prescribed and is still labeled using apothecary notation. In 
this example, the order is written in milligrams and the supplied dosage 
strengths are all provided in the same unit of measure, so no conversion is 
needed. Be careful to find the metric dosage strength, and avoid being 
distracted by the apothecary dosage found on the labels. 
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Step 2 Think There are four possible supply dosages to use. You might first glance at the 
supply bottle with 6.5 mg capsules, but after carefully reading the label, you 
would realize that it is not the correct medication. It is more than ten times the 
dosage ordered and is in the extended-release capsule form, which cannot be 
given by the sublingual route. Additionally, neither of the extended-release 
capsules would be appropriate for a stat medication order to treat an acute 
condition. That leaves two possible choices. Mathematically, either 0.3 mg or 
0.4 mg could be used to calculate a 0.6 mg dosage. Recall the recommendation 
to use whole tablets whenever possible and only divide tablets that are scored. 
The 0.4 mg tablet is not scored. That leaves only one choice in this situation: 
the 0.3 mg SL tablet. You anticipate that you will need to give more than one 
tablet, or exactly two. 


steps Calculate — Order: nitroglycerin 0.6 mg SL stat 


Supply: nitroglycerin 0.3 mg sublingual tablets 


y 


O-6 vate 
xX Q= ee x 1 tablet = 2 tablets 
| 


(=) 


an) \e) 


EXAMPLE 5 
Order: Lasix 10 mg p.o. b.i.d. 


Lasix (furosemide), a loop diuretic, is supplied for oral use in 20 mg, 40 mg, and 80 mg tablets or 
10 mg/mL and 8 mg/mL oral solutions. It also may be given by injection. It is ordered for both adults 
and children with medical conditions that require a reduction in excess fluid. Depending on the 
indication, the usual adult oral dosage ranges from 20 to 80 mg total per day, given in one or two doses. 
The usual dosage for children is based on weight. In this example, the nurse will provide the medication 
in tablet form to an adult patient. Medications are distributed in this nospital by ADCs located in the unit 
medication rooms. Notice that LASA (look-alike/sound-alike) drugs are supplied in adjacent cubbies 
(Figure 10-8). 


FIGURE 10-8 Illustrated ADC cubbies with hospital pharmacy-repackaged (a) fluoxetine (Prozac) 10 mg 
capsules, (b) furosemide (Lasix) 20 mg tablets, (c) furosemide (Lasix) 40 mg tablets, and (d) furosemide 
(Lasix) 80 mg tablets 


furosemide (Lasix) 
80 mg tablet 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


furosemide (Lasix) 
40 mg tablet 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


furosemide (Lasix) 
20 mg tablet 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


A) A 
NDC: 00000-0000-00 


fluoxetine (Prozac) 
10 mg capsule 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


AYIA A BUN A 
NpdC: 00000-0000-00 Nbc: 00000-0000-00 


Hy 
Nbc: 00000-0000-00 
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furosemide (Lasix) 
40 mg tablet 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


| MYA A 
Noc:00000-0000-00 


furosemide (Lasix) 
80 mg tablet 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


furosemide (Lasix) 
20 mg tablet 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


MY 
NDC :00000-0000-00 


fluoxetine (Prozac) 
10 mg capsule 


Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX 


A) 
NDC: 00000-0000-00 


HUA A 
Nbc: 00000-0000-00 


FOR EDUCATIONAL PURPOSES ONLY FOR EDUCATIONAL PURPOSES ONLY FOR EDUCATIONAL PURPOSES ONLY FOR EDUCATIONAL PURPOSES ONLY 


J 
(a) (b) (c) (d) 
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Step 1 Convert No conversion is necessary. The units are in the same system (metric) and the 
same size (mg). 


Step 2 Think There are three possible supply dosages to use. You might first glance at the 
cubby with the fluoxetine 10 mg capsules, but after carefully reading, you 
would realize that it is not the correct medication, and instead you choose the 
furosemide 20 mg tablet. You anticipate that you will need to give less than one 
tablet, or exactly one-half. 


cep 5 Calculate — Order: Lasix 10 mg p.o. b.i.d. 


Supply: furosemide (Lasix) 20 mg per tablet 


D 10 mg 
me Ol ae mie Xx | tablet = X tablet(s) 


16 vag 


20 mag tablet 


wl 


x | tablet = 


Dl 


xX 1 tablet = 


The calculations verify your estimate from Step 2. But in this case, when you go to administer 
the medication, you will find that the 20 mg tablet is not scored. When you look closely at the three 
furosemide tablets, you will find that each tablet is a different size and shape. The 20 mg tablets are 
white, oval, and not scored. The 40 mg tablets are white, round, and are scored in half. The 80 mg 
tablets are white, round, have facetted edges, and are not scored. You will not be able to split the 
20 mg tablet, and the other two choices will not work for this order either. The first thing you might 
question is the accuracy of your calculations. However, you double-check and find that the 
calculations are correct. The second thing you might question is the original order. Furosemide 
10 mg given twice a day will provide a total of 20 mg, which is within the usual dosage range but 
on the low end. Is there an alternative supply that would work for this order? You realize that 
furosemide is supplied in 10 mg/mL oral solution, which would provide the correct dosage. Because 
this form is not supplied in the ADC, it is probably not frequently administered to adult patients on 
this unit. You should verify the order with the prescriber, and once the order is confirmed in Uns 
dosage, ask that the hospital pharmacy deliver the oral solution for this patient. 


The previous examples illustrated five different scenarios that you may encounter when 
calculating and preparing oral medications for administration. Now you are ready to apply all three 
steps of this logical approach to dosage calculations. The same three steps will be used to solve both 
oral and parenteral dosage calculation problems. It is most important that you develop the ability to 
reason for the answer or estimate before you calculate the amount to give. Health care professionals 
can unknowingly make errors if they rely solely on a calculation method rather than first asking 
themselves what the answer should be. As a nurse or allied health professional, you are expected to 
be able to reason sensibly, solve problems, and justify your judgments rationally. With these same 
skills, you gained admission to your educational program and to your profession. While you sharpen 
your math skills, your ability to think and estimate are your best resources for avoiding errors. Use 
the | * Q = X formula as a calculation tool to validate the dose amount you anticipate should be 
given, rather than the reverse. If your reasoning is sound, you will find that the dosages you compute 
make sense and are accurate. For example, you would question any calculation that directs you to 
administer 5 tablets of any medication. 


CAUTION 


The maximum number of tablets or capsules for a single dose is usually 3. Stop, think, and recheck 
your calculation if a single dose requires more. Question all orders that exceed that amount. 
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QUICK REVIEW 
Simple Three-Step Approach to Dosage Calculations 


Step 1 Convert If necessary, convert to units of the same system and the same size. 
Step 2 Think Estimate a reasonable amount to give. 
Step 3 Calculate 5 MO bias 

D (desired) 


H(have) ~*~ Q (quantity) = X (amount) 


For most dosage calculation problems, convert to smaller-size unit. Example: g > mg 


™ Consider the reasonableness of the calculated amount to give. Example: You would question 
giving more than 3 tablets or capsules per dose for oral administration. 


= Carefully select the correct drug to match the order and dose amount. 


= Only scored tablets may be divided in halves or quarters. 


Review Set 22 : 


Calculate the correct number of tablets or capsules to be administered per dose. Tablets are scored in half. 


1. Order: Diabinese 0.1 g p.o. daily 
Supply: Diabinese 100 mg tablets 
Give: tablet(s) 

2. Order: Urecholine 15 mg p.o. t.i.d. 
Supply: Urecholine 10 mg tablets 
Give: tablet(s) 

3. Order: hydrochlorothiazide 12.5 mg p.o. t.i.d. 
Supply: hydrochlorothiazide 25 mg tablets 
Give: tablet(s) 

4. Order: digoxin 0.125 mg p.o. daily 
Supply: digoxin 0.25 mg tablets 
Give: tablet(s) 

5. Order: Motrin GOO mg p.o. b.i.d. 
Supply: Motrin 200 mg tablets 
Give: tablet(s) 

6. Order: Levaquin 0.5 g p.o. daily 
Supply: Levaquin 500 mg tablets 
Give: tablet(s) 

7. Order: Synthroid 0.1 mg p.o. daily 
Supply: Synthroid 50 mcg tablets 
Give: tablet(s) 
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8. Order: Tranxene 7.5 mg p.o. q.i.d. 
Supply: Tranxene 3.75 mg capsules 
Give: capsule(s) 


Calculate | dose for each of the medication orders 9 through 16. The labels lettered A through I are the 
drugs you have available, supplied in stock medication bottles in a locked cabinet in a central medication 
room. Indicate the letter corresponding to the label you select. 


9. Order: carbamazepine 0.2 g p.o. t.i.d. 
Select: 
Give: 

10. Order: potassium chloride 20 mEq p.o. daily 
Select: 
Give: 

11. Order: digoxin 375 mcg p.o. daily 
Select: 
Give: 

12. Order: sulfasalazine 1 g p.o. bii.d. 
Select: 
Give: 

13. Order: levothyroxine sodium 0.2 mg p.o. daily 
select: 
Give: 

14. Order: digoxin 0.5 mg p.o. daily 
Select: 
Give: 

15. Order: Neurontin 0.1 g p.o. t.i.d. 
Select: 
Give: 

16. Order: Lopid 0.6 g p.o. daily 
Select: 


Give: 


Store at controlled room NDC 0071-0803-24 

femparatire 152°- 30°C 100 Capsules Rx only 7700 
DOSAGE AND USE Neurontin” 

See package insert for full (gabapentin) capsules 


prescribing information. 
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Each capsule contains 100 mg ES 

of gabapentin. r) 

Distributed by 2 

Manufactured by: paepeenninnnnnenenneemenneeen te) 

Pfizer Pharmaceuticals Ltd. Gi Parke-Davis ¥ ss 
Vega Baja, PR 00694 Division of Pfizer Inc, NY, NY 10017 


Used with permission from Pfizer Inc. 
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NDC 0025-1891-51 
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S= 


zerl 
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Each tablet contains 
1600 mg gemfibrozil, 
Usual Adult Dosage- 
See package insert 
for full prescribing 
information 

Keep this and all 
drugs out of the 
reach of children, 
Dispense in tight 


N 0071-0737-30 


Lopide 
(Gemfibrozil 
Tablets, USP) 


6505-01-300-7956 


container as defined 


in the USP, 


Used with permission from Pfizer Inc. 
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Questions 17 through 30 depict medication administration simulation exercises. The medications are 
stocked for each individual patient in unit-dose carts by the pharmacy once every 24 hours. Prepare the 
medications for each patient, using the Three-Step Approach. Refer to a nursing drug guide, such as the 
annual Delmar Nurse’s Drug Handbook, to answer specific questions about the medication prior to 
administering. 


Patient #1 (questions 17 through 19) is scheduled to receive the following medications at 0800. The 
patient’s stocked unit-dose drawer with pharmacy-repackaged medications is pictured below. The full 
supply of medications needed for 24 hours should be in the ADC; therefore, multiple packets of the same 
medication are included in random order as stocked. 


Hydrochlorothiazide repaglinide repaglinide repaglinide 
25 mg tablets (Prandin) (Prandin) (Prandin) 
1 mg tablets 0.5 mg tablets 1 mg tablets 
Exp: XX/XX/XXXX Exp: XX/XX/XXXX Exp: XX/XX/XXXX Exp: XX/KX/XXXX 
Lot # XX-XXXX-XXXX Lot # XX-XXXX-XXXX Lot # XX-XXXX-XXXX Lot # XX-XXXX-XXXX 
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repaglinide repaglinide potassium chloride 
(Prandin) (Prandin) (Klor-Con) 


0.5 mg tablets 1 mg tablets 8 mEq 
Exp: XX/XX/XXXX Exp: XX/XX/XXXX extended: ielease tablets 
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Lot # XX-XXKK-XXXX 
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potassium chloride Hydrochlorothiazide Hydrochlorothiazide repaglinide 


(Klor-Con) 25 mg tablets 25 mg tablets (Prandin) 
8 mEq 0.5 mg tablets 
extended-release tablets Exp: XX/XX/XXXX Exp: XX/XX/XXXX Exp: XX/XX/XXXX 
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17. Order: repaglinide 1.5 mg t.i.d. with meals 


a. Look up repaglinide in your drug guide. For what condition(s) is repaglinide indicated? 


b. What supply dosages (dosage strengths) and forms may be available from the pharmaceutical 
manufacturer? 


c. What is the usual recommended adult dosage range? 


d. Identify the letter of the supplied dosage strength you will use to calculate 1 dose. 
e2 Give: tablet(s) 
18. Order: hydrochlorothiazide 12.5 mg p.o. t.i.d 


a. For what condition(s) is hydrochlorothiazide indicated? 


b. What supply dosages (dosage strengths) and forms may be available from the pharmaceutical 
manufacturer? 


c. What is the usual recommended adult dosage range? 


d. Identify the letter of the supplied dosage strength you will use to calculate | dose. 


e. Give: tablet(s) 
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19. Order: Klor-Con 16 mEq p.o. daily 


a. For what condition(s) is Klor-Con indicated? 


b. What supply dosages (dosage strengths) and forms may be available from the pharmaceutical 
manufacturer? 


c. What is the usual recommended adult dosage range? 


d. Identify the letter of the supplied dosage strength you will use to calculate | dose. 
e.. Give: tablet(s) 


Patient #2 (questions 20 through 22) is scheduled to receive the following routine medications at 2100. 
The patient’s unit-dose drawer is stocked with pharmacy-repackaged medications as pictured below. 


cefadroxil monohydrate labetalol hydrochloride 
(Duricef) (Trandate) 
500 mg capsule 300 mg tablets 
Exp: XX/XX/XXXX Exp: XX/XX/XXXX Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX Lot # XX-XXXX-XXXX Lot # XX-XXXX-XXXX 
HL MW WYN 
Noc:00000-0000-00 Noc: 00000-0000-00 NDC: 00000-0000-00 
FOR EDUCATIONAL PURPOSES ONLY FOR EDUCATIONAL PURPOSES ONLY 


ibuprofen (Motrin) 
400 mg tablet 
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cefadroxil monohydrate cefadroxil monohydrate 
(Duricef) (Duricef) 
500 mg capsule 500 mg capsule 
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ibuprofen (Motrin) 
400 mg tablet 
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labetalol hydrochloride ibuprofen (Motrin) cefadroxil monohydrate 
(Trandate) 400 mg tablet (Duricef) 
300 mg tablets 500 mg capsule 
Exp: XX/XX/XXXX Exp: XX/XX/XXXX Exp: XX/XX/XXXX 
Lot # XX-XXXX-XXXX Lot # XX-XXXX-XXXX Lot # XX-XXXX-XXXX 
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20. Order: Trandate 150 mg p.o. b.i.d. 


a. For what condition(s) is Trandate indicated? 


b. What supply dosages (dosage strengths) and forms may be available from the pharmaceutical 
manufacturer? 


c. What is the usual recommended adult dosage range? 


d. Identify the letter of the supplied dosage strength you will use to calculate | dose. 
ee. Give: tablet(s) 
21. Order: ibuprofen 800 mg p.o. t.i.d 


a. For what condition(s) is ibuprofen indicated? 


b. What supply dosages (dosage strengths) and forms may be available from the pharmaceutical 
manufacturer? 


c. What is the usual recommended adult dosage range? 
d. Identify the letter of the supplied dosage strength you will use to calculate 1 dose. 
e. Give: tablet(s) 
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22. Order: cefadroxil monohydrate 1 g p.o. b.i.d. 


a. For what condition(s) is cefadroxil indicated? 


b. What supply dosages (dosage strengths) and forms may be available from the pharmaceutical 
manufacturer? 


c. What is the usual recommended adult dosage range? 


d. Identify the letter of the supplied dosage strength you will use to calculate | dose. 


e. Give: 


capsule(s) 


Patient #3 (questions 23 through 30) complains of pain rated 8 on a 1-to-10 scale at 1800. Controlled 
substances are located in a double-locked medication supply cabinet with stock bottles of medications 
located on shelves as pictured below. 


Used with permission from Endo Pharmaceuticals Inc. 
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= Each tablet contains: 

= Oxycodone Hydrochioride:.. 2... a. 

a Acetaminophen, USP 2. 

eS mg oxycodone HCH is equivalerit to 4.4815 mg of 

= Oxycodone, 

& Usual Dosage: See package insert for complete 

& prescribing information. 
ispense in a tight, light-resistant container as defined 
the USP, with a child-resistant closure (as required). 
tore at controlled room temperature 15°-30°C 
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HYDROGODONE BITARTRATE 
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Order: oxycodone 5 mg/acetaminophen 325 mg 1 to 2 tablets p.o. q.6h p.r.n., moderate to 
moderately severe pain 


a. For what condition(s) is oxycodone indicated? 
b. For what condition(s) is acetaminophen indicated? 


c. How may dosage variations of oxycodone with acetaminophen be supplied in tablet or capsule 
form? 


What is the usual recommended adult dosage range? 


Identify the drugs that are different in the two supplied combination medications. Refer to 
Figure 9-8: FDA and ISMP Lists of Look-Alike Drug Names with Recommended Tall Man Letters 
(on page 189). Write the drug names, using Tall Man letters. 


Identify the letter of the supplied dosage strength you will use to calculate 1 dose. 


To administer the p.r.n., medication at the right time, what is the latest time the patient should 
have received the previous dose? 


Give: tablet(s) 
What is the maximum recommended daily dosage of acetaminophen? 


If this patient receives the maximum ordered dosage in 24 hours, will the maximum recommended 
daily dosage be exceeded? 


After completing these problems, see pages 605-606 to check your answers. 
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RR ORAL LIQUIDS 


Oral liquids are supplied in solution form and contain a specific amount of drug in a given amount of 
solution or suspension, as stated on the label. In solving dosage problems when the drug is supplied in 
solid form, you calculated the number of tablets or capsules that contained the prescribed dosage. The 
supply container label indicates the amount of medication per | tablet or 1 capsule. For medications 
supplied in liquid form, you must calculate the volume of the liquid that contains the prescribed dosage 
of the drug. The supply dosage noted on the label may indicate the amount of drug per | milliliter 
(Figure 10-9) or per multiple milliliters of solution, such as 125 mg per 5 mL (Figure 10-10a) or 
20 mEq per 15 mL (Figure 10-11c). 

The Three-Step Approach can be used to solve liquid oral dosage calculations in the same way that 
solid-form oral dosages are calculated. Let’s apply the three steps to dosage calculations in a few examples. 


EXAMPLE 1 « 


Order: oxycodone 15 mg p.o. q.3h p.r.n., moderate to severe pain 


Oxycodone is an opioid analgesic Schedule IH controlled substance used to treat moderate to severe pain. 
It may be used in adults and children. The usual adult oral dosage is 5 to 10 mg q.3 to 4h as needed, but 
a larger dosage may be required for chronic pain relief. The patient in this example is an adult with 
terminal cancer, being cared for in his home by hospice. The patient has difficulty swallowing pills, and 
the hospice nurse has decided that an oral solution would be indicated at this time. Oral solution is 
available in 5 mg per 5 mL in a 500 mL bottle and in a concentrated oral solution in 20 mg/mL in a 
30 mL bottle with a dropper. A stock bottle of oxycodone hydrochloride oral concentrate solution has 
been dispensed (Figure 10-9). 


FIGURE 10-9 Stock bottle of oxycodone hydrochloride oral concentrate solution 20 mg per mL 


NDC 0527-1426-36 
LANINETT 


il 
OXYCODONE @ 


HYDROCHLORIDE 
Oral CONCENTRATE Solution 


20 mg per mL 


(Warning: may be habit forming.) 
Each mL contains: 
Oxycodone Hydrochloride USP 20 mg 


Rx Only 


See Package Insert for Complete 
Prescribing Information. 
Dispense only in this bottle and 
Only with the calibrated delivery device provided. 
Store at controlled room temperature 
15°-30°C (59°-86°F) 


0527-1426- 369 


N 
3 


Used with permission from Lannett Company, Inc. 


Step 1 Convert The order is in the metric unit milligrams. The supply is 20 mg/mL. The 
ordered unit is the same as the supplied unit. No conversion needed. 


Step 2 Think The ordered dosage is 15 mg every 3 hours, but the usual dosage is 5 to 10 mg 
every 3 to 4 hours. This ordered dosage is higher than the usual dosage, but this 
patient has a chronic condition. Larger dosages may be required for chronic 
conditions. The ordered dosage of 15 mg is 1; times more than the high end of 
the usual dosage. This seems reasonable for a patient with terminal cancer pain. 
The supply is 20 mg/mL, so you expect the 15 mg dosage to be slightly less 
than | mL. 
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The patient should be given 0.75 mL of the oxycodone hydrochloride oral concentrate solution, using 
the dropper provided with the bottle. This confirms your estimate. 


EXAMPLE 2 @ 
Order: cefaclor 100 mg p.o. q.6h times 7 days 


Cefaclor is a second-generation cephalosporin, a broad-spectrum anti-infective used to treat a variety of 
infections. It is used in adults and children and administered only by the oral routes. It is supplied in 250 mg 
and 500 mg capsules; 125 mg, 187 mg, 250 mg, and 375 mg chewable tablets; 375 mg and 500 mg 
extended-release tablets; and 125 mg per 5 mL, 187 mg per 5 mL, 250 mg per 5 mL, and 375 mg per 5 mL 
strawberry-flavored oral suspension. Your patient for this example is an 18-month-old child weighing 10 kg 
who is evaluated in an urgent care clinic and being treated for a respiratory infection. The usual child 
dosage is 6.7 to 13.4 mg/kg every 8 hours. In Chapter 14, you will learn how to calculate and verify dosages 
based on weight, but for this example, you may assume that the ordered dosage is appropriate. Medications 
are dispensed as a courtesy in this urgent care clinic. Four dosage strengths of cefaclor are available in stock 
(Figure 10-10). 


FIGURE 10-10 Cefaclor oral suspension (a) 125 mg per 5 mL, 
(b) 187 mg per 5 mL, (c) 250 mg per 5 mL, and (d) 375 mg per 5 mL 
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Step 1 Convert The order is in the metric unit milligrams. All supplied dosages are also in 
millgrams. No conversion is needed. 


Step2 Think Which supplied dosage will you select? All four choices could be used. The supplied 
dosages of 125 mg per 5 mL and 250 mg per 5 mL seem to be the easiest to calcu- 
late; but will both provide a total volume for the full 7 days of therapy? Let’s check. 


100 mg given 3 times per day = 300 mg 
300 mg per day given for 7 days = 2,100 mg total 


Both bottles contain 150 mL when mixed. 


30 


xX 150 mE = 3,750 mg 


me lZamns 


125 mg/5 mL X 150 mL = Bat 


__ 250 mg a 


230me/ > mL 150m == x10 nis — 7,900 mz 
ft 


Both bottles will supply enough medication for the 7-day total dosage of 
2,100 mg. Let’s consider both dosage strengths in our calculations. 


If the dosage strength with a concentration of 125 mg per 5 mL is used, then it 
would be expected that slightly less than 5 mL would be required to provide 
100 mg. If the 250 mg per 5 mL concentration is selected, then less than ; of 
the 5 mL would be needed, or slightly less than 2.5 mL. 
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Calculate Order: cefaclor 100 mg p.o. q.8h 
Supply: cefaclor 125 mg per 5 mL 


Bxo= ae 


Remnk = Hie = ahr 


Order: cefaclor 100 mg p.o. q.6h 
Supply: cefaclor 250 mg per 5 mL 


100 mg 10 cw 
5 XQ= pene en Ge = 2mL 
Both calculations confirm your estimates. You may choose to administer either 
one, depending on the equipment you select to use. 


Notice that in both supplied dosage strengths in Example 2, the supply quantity 
is the same (5 mL), but the dosage strength (weight) of the medication is 
different (125 mg per 5 mL versus 250 mg per 5 mL). This results in the 
calculated dose volume (amount to give) being different (4 mL versus 2 mL). 
This difference is the result of each liquid’s concentration. Cefaclor 125 mg per 
5 mL is half as concentrated as cefaclor 250 mg per 5 mL. In other words, there 
is half as much drug in 5 mL of the 125 mg per 5 mL supply as there is in 5 mL 
of the 250 mg per 5 mL supply. Likewise, cefaclor 250 mg per 5 mL is twice as 
concentrated as cefaclor 125 mg per 5 mL. The more concentrated solution 
allows you to give the patient less volume per dose for the same dosage. This is 
significant when administering medication to infants and small children when a 
smaller quantity is needed. Think about this carefully until it is clear. 


CAUTION 

Think before you calculate. It is important to estimate before you apply any formula. In this way, if 
you make an error in math or if you set up the problem incorrectly, your thinking will alert you to 
try again. 


EXAMPLE 3 
Order: potassium chloride 30 mEq p.o. b.i.d for 2 doses 


Potassium is an electrolyte essential for many physiologic responses such as transmission of nerve 
impulses and contraction of cardiac, skeletal, and smooth muscle. Potassium supplements are 
administered either by the oral or intravenous route to treat or prevent potassium depletion, which 
may be a side effect of some medications. For the prevention of hypokalemia during diuretic 
therapy, the recommended adult dosage is 20 to 40 mEq in | to 2 divided doses, but a single dose 
should not exceed 20 mEq. For the treatment of hypokalemia, the recommended dosage is 40 to 
100 mEq/day in divided doses. The oral form of potassium chloride is supplied in 8 mEq, 10 mEq, 
and 20 mEq extended-release tablets; 8 mEq, 10 mEq, and 20 mEq extended-release capsules; 
20 mEq per 15 mL and 40 mEq per 15 mL oral solution; 20 mEq and 25 mEq powder packet for 
oral solution; and 20 mEq packets for oral suspension. As you can see, there are a number of 
options for the ordered dosage. 
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The patient for this example is an adult patient admitted to the hospital for scheduled surgery the next day. 
The patient has been taking diuretics and potassium supplements for a number of years. Compare the 
recommended dosage to the ordered dosage. What might you be able to conclude about the indication for 
this order? The ordered dosage falls within the dosage range for the treatment of hypokalemia, not the 
prevention of hypokalemia. This is likely a higher dosage than the patient usually takes at home, and the 
preop lab work may have revealed a low serum potassium level. The nurse should check the most recent 
lab results before proceeding with this order and be prepared to explain the increased dosage to the 
patient. Medications are distributed in this hospital by ADCs located in the unit medication rooms 


(Figure 10-11). 


FIGURE 10-11 Illustrated ADC cubbies with hospital pharmacy-repackaged potassium chloride 
extended-release tablets: (a) 8 mEq, (b) 20 mEq, and (c) prepackaged unit-dose cups of 20 mEq oral 


solution 
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Step2 Think 
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Used with permission from Pharmaceutical Associates Inc 


potassium chloride potassium chloride 
20 mEq extended-release 20 mEq oral solution 


(b) (c) 


The order is in a miscellaneous unit of measure, mEq (milliequivalents). Recall 
from Chapter 3 that there is no standard equivalent between mEq and other 
systems of measurement. Conversion should never be necessary, and the supplied 
medication used must also be measured in mEq. All three supplied dosages are 
measured in mEq. No conversion is needed. 


The order is for 30 mEg of potassium chloride, but none of the supplied dosages 
will provide the exact amount. Using the 8 mEq or 20 mEq tablets would require 
whole and partial tablets to equal the ordered amount. Remember: In order to split 
tablets, they must be scored. Do you think the extended-release tablets are scored? 
Probably not. Extended-release tablets should be administered whole without 
crushing or chewing, so using either of these tablets is not recommended. 
The only option for this problem is the 20 mEq per 15 mL oral solution. You will 
need more than one 15 mL unit-dose cup, but less than the 30 mL contained in 
2 cups. Remove two unit-dose cups from the ADC. 
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Calculate 


EXAMPLE 4 @ 


3 
D _ 36 mEq 
H *~ Q = 26 mEq 


oan = eo ole 


The patient should be given 22.5 mL of the potassium chloride oral solution. 
This confirms your estimate. But now how will you administer it? Can you 
measure 22.5 mL in a calibrated medication cup? Check the image below 
(Figure 10-12). 


FIGURE 10-12. Calibrated medication cup showing measurements 
in mL and cc (recall that cc is an obsolete, prohibited unit for dosage 
measurement) 


30 CC - 30 ML 
25 CC - 25 ML 


% 
é 


2013 


© Cengage Learning 


As you can see, 22.5 mL is not a calibration on a standard medication cup. You 
will have to think of a more accurate way to measure this dose. 


You could deliver one of the unit-dose cups, then measure the extra you would 
need. If you use one full 15 mL unit-dose cup, how much more will you need 
from the second unit-dose cup? 


22 So ease Lola 9) Sn 


Can you measure this amount in a calibrated medication cup? Yes; 7.5 mL is a 
calibration on the medication cup. Give the patient one full unit-dose cup and 
measure an additional 7.5 mL from the second unit-dose cup in the calibrated 
medication cup. It is recommended that potassium in powdered or liquid form be 
further diluted in 3 to 8 fl oz of water or juice. You should consult your patient 
before diluting, to clarify personal preference of water or juice and the amount 
of fluid the patient can tolerate. If the patient is unable to finish the entire 
mixture, the patient will not receive the correct dosage and you will not be able 
to accurately document the dosage that was administered. 


Order: potassium chloride 40 mEq p.o. daily 


The doctor orders potassium chloride for another patient on diuretic therapy in need of potassium 
supplement. You have potassium chloride available as shown in the ADC, Figure 10-11(c). How many 
fluid ounces of potassium chloride will you administer? 


Step | Convert 


The order is in a miscellaneous unit of measure, mEq (milliequivalents). Recall 
from Chapter 3 that there is no standard equivalent between mEq and other 
systems of measurement. Conversion should never be necessary, and the 


supplied medication used must also be measured in mEq. The supplied dosage is 
measured in mEq. No conversion is needed. 
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Step2 Think The order is for 40 mEq of potassium chloride, and two doses of the 20 mEq oral 
solution will provide exactly that amount; therefore, you would assume that you 
are going to be using twice the given dosage. 


40 mEG 
26 mEq 
! 


o 


Calculate | <X Q= x 15 mL = 


m|t 


< WSyivall, = 3X0) mil, 


an 


The order calls for 30 mL of potassium chloride to be administered to the patient. 
However, the question was to calculate how many fluid ounces of potassium 
chloride was ordered to be administered. Therefore, we must convert the 30 mL 
(metric measure) of potassium chloride into fluid ounces (household measure). 
You learned in Chapter 3 that the approximate equivalent is 30 mL = 1 fl oz. 
Because 30 mL is approximately | fl oz, you would administer | fl oz of 
potassium chloride to the patient. 


For more practice, let’s go back to Example 3 and calculate how many fluid ounces that dose would 
be equivalent to. The dose is 22.5 mL. 


Convert Approximate equivalent: 1 fl oz = 30 mL; conversion factor: 30 mL/fl oz 
Smaller | Larger — Divide (+) 
22.0 mL — 22.5 mi = 30 mii/fl oz 22,5 mi xX 1 il 07/30 mi = 
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30 oza— 0/1 hlko7a— A fl oz 


QUICK REVIEW 
Look again at Steps 1 through 3 as a valuable dosage calculation checklist. 


Step 1 Convert Be sure that all measurements are in the same system and all units are the 
same size. 
Step 2.‘ Think Carefully estimate the reasonable amount of the drug that you should 
administer. 
D (desired ; 
Step 3 Calculate 5 XQ=X atone). x Q (quantity) = X (amount) 


Review Set 23 2 


Calculate 1 dose of the drugs ordered. 


1. Order: Roxanol Oral Solution 30 mg p.o. q.4h p.rn., pain 
Supply: Roxanol Oral Solution 20 mg per 5 mL 
Give: mL 


N 


. Order: penicillin V potassium 1 g p.o. 1h pre-op dental surgery 
Supply: penicillin V potassium oral suspension 250 mg (400,000 units) per 5 mL 
Give: mL 
3. Order: amoxicillin 100 mg p.o. q.i.d. 
Supply: 80 mL bottle of Amoxil (amoxicillin) oral pediatric suspension 200 mg per 5 mL 
Give: mL 
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10. 


ie 


. Order: Tylenol 0.325 g p.o. q.4h p.rn., pain 


Supply: Tylenol 325 mg per 5 mL 


Give: t 


. Order: promethazine HCl 25 mg p.o. at bedtime pre-op 


Supply: promethazine HCI 6.25 mg/t 
Give: mL 


. Order: dicloxacillin 125 mg p.o. q.6h 


Supply: dicloxacillin suspension 62.5 mg per 5 mL 


Give: t 


. Order: Fediazole 300 mg p.o. q.6h 


Supply: Pediazole 200 mg per 5 mL 
Give: mL 


. Order: cefaclor suspension 225 mg p.o. bid. 


Supply: cefaclor suspension 375 mg per 5 mL 


Give: mL 


. Order: Septra suspension 400 mg p.o. b.i.d. 


Supply: Septra suspension 200 mg per 5 mL 
Give: mL 

Order: Elixophyllin liquid 0.24 g p.o. stat 
Supply: Elixophyllin liquid 80 mg per 5 mL 
Give: mL 

Order: Trilisate liquid 750 mg p.o. t.i.d. 
Supply: Trilisate liquid 500 mg per 5 mL 


Give: mL 


. Order: digoxin elixir 0.25 mg p.o. daily 


Supply: digoxin elixir 50 mcg/mL 
Give: mL 


. Order: Zyvox 0.6 g p.o. q.12h 


Supply: Zyvox 100 mg per 5 mL 


Give: fl oz 


. Order: cephalexin 375 mg p.o. t.i.d. 


Supply: cephalexin 250 mg per 5 mL 


Give: t 


. Order: oxacillin sodium 0.25 g p.o. g.6h 


Supply: oxacillin sodium 125 mg per 2.5 mL 


Give: t 
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For questions 16 through 21, the medications are usually stocked for each individual patient in 
unit-dose carts by the pharmacy once every 24 hours. But these medications require refrigeration; 
therefore, pharmacy has supplied stock bottles labeled on the back of the bottle with individual patient 
names and hospital identification, and stored in the medication refrigerator as pictured below. Prepare 
the medications for each patient, using the Three-Step Approach. Refer to a nursing drug guide, such 


as the annual Delmar Nurse’s Drug Handbook, to answer specific questions about the medication prior 
to administering. 


Do not accept if band on 6505-01-094-9241 
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RANBAXY 


Noc 63304-954-02 


CEFACLOR 


For Oral Suspension USP 


L125 mg/® ml) 


150 mL (when mixed) 
SHAKE WELL BEFORE USE 


| 


€ # lualled 


XXXX/XX/XX “800 } 
XXXXXXXX FUN 


Rx only 


(40 mo/kg in otitis media) in three 


Usual Dosage; Children, 20 mg/kg a day 


cap is broken or missing 


Each 5 mL contains 


NDC 0074-5682-16 
16 fl oz Syrup 


Dispense in the original 
container or a glass, USP 


> | aw ooo ueroistug | 


NDC 0093-0661-16 
6505-01-256-4997 


ALBUTEROL 
SULFATE 
Syrup 

2 mg/d mL 


Each 5 mL (1 teaspoonful) contains albuterol 
Sulfate 2.4 mg, equivalent to 2 mg albuterol 


R only 

See package insert for full prescribing 
information. 

Store at controlled room temperature 
between 20° and 25°C (68° and 77°F) 
(see USP) 

This is a bulk package. Dispense contents 
with a child-resistant closure (as required) 
and in a tight, light-resistant container as 
defined in the USP/NF. 

KEEP THIS AND ALL MEDICATIONS OUT OF 
THE REACH OF CHILDREN 


121006 Rey, H 6/2003 () 


| 473 mL oie 


QIN XXXXXX *UBIDISAYd 
XXXX/XX/XX “800 
XXXXXXXX #YW 


Z # Walled 


NDC 0093-0661-16 
6505-01-256-4997 
ALBUTEROL 
SULFATE 
Syrup 

2 mg/5 mL 


RIRANBAXY 


noc 63304-957-04 


CEFACLOR 


For Oral Suspension USP 


- 148 MAN 


375 mg/5 mi 


| #juaneg 


100 mL (when mixed) 
SHAKE WELL BEFORE USE 


XXXX/XX/XX 800 
XXXXXXXX FU 


50 mg three times a day. See 


Used with permission from Ranbaxy 


Pharmaceuticals Inc. 
WN XXXXXX ‘UBIDISAYd 


Usual Dosage: Children, 20 mg/kg a day (40 mg/kg in otitis media) in 


Rx only 


Cefaclor USP 


ortions to dry 
| | 0903 
F 


63304N95704 


| 


| 


non varpish area 


50308540 


EXP 


™m 


Used with permission from Teva 


Pharmaceuticals USA. 


Used with permission from Abbott Laboratories 


Used with permission from Pfizer Inc. 


tight container. 


SEE REGED NG Store below 86°F (30°C) 


valproic acid as the 
sodium salt. 


See enclosure for 
prescribing information 
Abbott 

Abbott Laboratories 


North Chicago, 
IL60064, U.S.A. 


Exp. 


VALPROIC ACID 
SYRUP, USP 


| quaneg 


0074568216 


XXXX/XX/XX ‘800 
XXXXXXXX #YW 


(U.S.A) law 
ing without 


Lot 


QW XXXXXX ‘UBIOISAYg 


B 


NDC 0069-5440-97 ® ~S 
Vistaril 
; hydroxyzine 


pamoate 


| equivalent to 
| 25mg /5mi* 
hydroxyzine HCI 

| ORAL SUSPENSION 
120 ml 


CAUTION: Federal law prohibits 
dispensing without prescription. 
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ZOVUOLS GaqNaWNODaY 


(9.92) 4.42 MOTE SHOLS 


© #Jualed 
11 to 4 teaspoonfuls 3-4 times daily. 


idren: 6 years and over—2 to 
4 teaspoontuls daily in divided doses. 


XXXX/XX/XX BO 
XXXXXXXX #YM 


Under 6 years—2 teaspoonfuls dally in divided doses, : 


equivalent to 25mg hydroxyzine hydrochloride 


USUAL DAILY DOSAGE 


PROFESSIONAL INFORMATION 
*Each teaspoonful (5 ml) contains hydroxyzine pamoate 


READ ACCOMPANYING 


GIN XXXXXX ‘UeIDISAYd 


Gap LABORATORIES DIVISION 
PFIZER INC., NEW YORK, N.Y. 10617 


NDC 0093-4155-73 


AMOXICILLIN 


for Oral Suspension, USP 

equivalent to 

250 mg per 5 mL 

amoxicillin when reconstituted according to directions. 
Usual Dosage: Adults — 250 mg - 500 mg every eight 
hours, depending on type and severity of infection. 
Children — 20 mg - 40 ma/ka/day in divided doses every 
eight hours, depending on type and severity of infection. 


FE only 
See accompanying literature 
WARNING: NOT FOR INJECTION 
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Patient #1 (questions 16 and 17) is scheduled to receive the following medications at 0800. 
16. Order: cefaclor 300 mg p.o. q.6h 


a. For what condition(s) is cefaclor indicated? 


b. What oral dosage strengths of cefaclor are manufactured? 


c. Is using a tablet or capsule a possible option for this ordered dosage? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the supplied dosage(s) you will retrieve from the stocked medication 
refrigerator to calculate | dose. 


f. Give: mL 


Mark correct amount on the oral syringe: 
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17. Order: valproic acid 150 mg p.o. b.i.d 
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a. For what conditions(s) is valproic acid indicated? 


b. What oral dosage strengths of valproic acid are manufactured? 


c. Is using a tablet or capsule a possible option for this ordered dosage? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the supplied dosage(s) you will retrieve from the stocked medication 
refrigerator to calculate | dose. 


f. Give: mL 


Mark correct amount on the oral syringe: 
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Patient #2 (questions 18 and 19) is scheduled to receive the following medications at 2100. 
18. Order: amoxicillin 500 mg p.o. q.12h 


a. For what conditions(s) is amoxicillin indicated? 


b. What oral dosage strengths of amoxicillin are manufactured? | 


c. Is using a tablet or capsule a possible option for this ordered dosage? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the supplied dosage strength(s) you will retrieve from the stocked 
medication refrigerator to calculate 1 dose. 
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f. Give: mL 


Mark correct amount on the oral syringe: 


to o ~ f=) D> 


mL 
| 
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19. Order: albuterol sulfate 5 mg p.o. t.i.d. 


a. 


b. 


Q 


i 


. Is using a tablet or capsule a possible option for this ordered dosage? 


. What is the usual recommended adult dosage range? 


For what conditions(s) is albuterol sulfate indicated? 


237 


What oral dosage strengths of albuterol are manufactured? 


. Identify the letter of the supplied dosage strength(s) you will retrieve from the stocked 


medication refrigerator to calculate | dose. 


Give: mL 


Mark correct amount on the oral syringe: 


ee wa a 
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Patient #3 (questions 20 and 21) is scheduled to receive the following medications at 1400. 


20. Order: Vistaril 15 mg p.o. on call radiology 


a. 


b. 


De 


. What is the usual recommended adult dosage range? 


For what conditions(s) is Vistaril indicated? 


What oral dosage strengths of Vistaril are manufactured? 


. Is using a tablet or capsule a possible option for this ordered dosage? 


. Do you think this patient is more likely an adult or a child? 


Why? 


Identify the letter of the supplied dosage strength(s) you will retrieve from the stocked 
medication refrigerator to calculate | dose. 


Give: mL 


Mark correct amount on the oral syringe: 


mL 


ire) o —<) a = 
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21. Order: cefaclor 100 mg p.o. q.6h 

a. For what condition is cefaclor indicated? Recall from question #16. 

b. What oral dosage strengths of cefaclor are manufactured? Recall from question #16. 
c. Is using a tablet or capsule a possible option for this ordered dosage? 

d. What is the usual recommended adult dosage range? Recall from question #16. 

e. Do you think this patient is more likely an adult or a child? 


f. Identify the letter of the supplied dosage(s) you will retrieve from the stocked medication 


refrigerator to calculate | dose. 
g. Give: mL 


Mark correct amount on the oral syringe: 
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Questions 22 through 30 will give you additional practice using the Three-Step Approach to prepare 
dosages for oral solutions. Medications are prepared and labeled by the pharmacy in individually filled 
unit-dose syringes and supplied to each patient’s labeled drawer in the unit-dosage cart. Use your drug 
guide to look up the medication orders and supplied dosages as you did in questions 16 through 21. Then 


calculate and confirm the measurement of each dosage. 


22. Order: metoclopramide 10 mg p.o. 30 min a.c. and at 
bedtime 


Pharmacy-supplied dose: 


nN > 


ORT PURE ROMA OT AOS RON RN PCD 


SOOO © 


o 
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a. Calculate correct dose: 


metoclopramide 10 mg (5 mg/5 mL) 
Exp: XX/XX/XXXX 
Lot# XX-XXXX-XXXX 


NDC: 00000-0000-00 
FOR EDUCATIONAL PURPOSES ONLY 
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b. Is the dispensed dosage correct? 
23. Order: phenytoin 200 mg p.o. t.i.d. 
Pharmacy-supplied dose: 


TN TT | 
odé6 2 
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phenytoin 200 mg (125 mg/5 mL) 
Exp: XX/XX/XXXX 
Loti XX-XXXX-XXXX 


UMA A 
000-0000-00 
| FOR EDUCATIONAL PURPOSES ONLY 
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a. Calculate correct dose: 


b. Is the dispensed dose correct? 
24. Order: furosemide 40 mg p.o. bii.d. 
Pharmacy-supplied dose: 


- NUN O&O 
thovoedaeee diet 


013 
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ge Learnin 


© Cenga 


furosemide 40 mg (10 mg/mL) 
Exp: XX/XX/XXXX 
Lott XX-XXXX-KXXX 


AnouHEAO | 


00-0000-00 
FOR EDUCATIONAL PURPOSES ONLY 
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a. Calculate correct dose: 


b. Is the dispensed dose correct? 
25. Order: furosemide 60 mg p.o. daily 
Pharmacy-supplied dose: 
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a. Calculate correct dose: 


b. Is the dispensed dose correct? 
26. Order: ranitidine 75 mg p.o. b.i.d. 
Pharmacy-supplied dose: 


-= NN © &F 


aitscelie 


mL. 
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furosemide 60 mg (40 mg/5 mL) 
Exp: XX/XX/XXXX 
Lotit XX-XXXX-XXXX 


NDC: 00000-0000-00 
FOR EDUCATIONAL PURPOSES ONLY 


ranitidine 75 mg (15 mg/mL) 
Exp: XX/XX/XXXX 
Lot# XX-XXXX-XXXX 


I a Wt 


NDC :00000-00 
FOR EDUCATIONAL PURPOSES ONLY 
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a. Calculate correct dose: 


b. Is the dispensed dose correct? 
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27. Order: promethazine 12.5 mg p.o. a.c. and at bedtime 


Pharmacy-supplied dose: 


~ co 
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promethazine 12.5 mg (6.25 mg/5 mL) 
Exp: XX/XX/XXXX 
Lot XX-XXXX-XXXX 


ULNA A 
NDC: 00000-0000-00 


FOR EDUCATIONAL PURPOSES ONLY 
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28. Order: digoxin 250 mcg p.o. daily 


a. Calculate correct dose: 


b. Is the dispensed dose correct? 


Pharmacy-supplied dose: 
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a. Calculate correct dose: 
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digoxin 0.25 mg (0.05 mg/mL) 
Exp: XX/XX/XXXX 
Lotit XX-XXXX-KXXX 


| 0 A 


Dc: 00000-0000-00 
FOR EDUCATIONAL PURPOSES ONLY 


b. Is the dispensed dose correct? 


than 102°F 
Pharmacy-supplied dose: 


. Order: acetaminophen 150 mg p.o. q4.4h fever greater 


i ee 


engage Learning 2013 
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© 


acetaminophen 150 mg (500 mg/5 mL) 
Exp: XX/XX/XXXX 
Lot# XX-XXXX-XXXX 


MIATA 
NDC :00000-0000-00 


FOR EDUCATIONAL PURPOSES ONLY 


© Cengage Learning 2013 


a. Calculate correct dose: 


b. Is the dispensed dose correct? 
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30. Order: acetaminophen 80 mg p.o. q.6h times four doses 
today 


201 


acetaminophen 80 mg (100 mg/mL) 
Exp: XX/XX/KXXX 
Loti# XX-XXXX-XXXX 


Pharmacy-supplied dose: 


ten Rak Oe 
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age Learning 
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a. Calculate correct dosage: 
b. Is the dispensed dose correct? 


After completing these problems, see pages 607-611 to check your answers. 


SUMMARY 


Let’s examine where you are in mastering the skill of dosage calculations. You have learned to 
convert equivalent units within systems of measurements and from one system to another. You have 
also applied this conversion skill to the calculation of oral dosages—both solid and liquid forms. By 
now, you know that solving dosage problems requires that all units of measurement first be 
expressed in the same system and in the same size. 

Next, you learned to think through the dosage ordered and dosage supplied, to retrieve the 
right drug and to estimate the amount to be given. To minimize medication errors, it is essential that 
you consider the reasonableness of the amount before applying a calculation method or formula. 

Finally, you have learned to set up and solve a drug dosage calculation using the formula 
method. This method is so simple and easy to recall that it will stick with you throughout your career: 


E x Q = X (desired over have times quantity 5 amount to give) 


Review the Clinical Reasoning Skills and work the Practice Problems for Chapter 10. If you are 
having difficulty, get help from an instructor before proceeding to Chapter 11. Continue to concentrate 
on accuracy. Keep in mind that one error can become a serious mistake when you are calculating the 
dosages of medicines. Medication administration is a legal responsibility. Remember: When you give a 
medication, you are legally responsible for your actions. 


Inaccuracy in dosage calculation is often attributed to errors in 
calculating the dosage. Many medication errors can be avoided by 
| first asking the question, “What is the reasonable amount to give?” 


CLINICAL REASONING SKILLS 


ERROR 


Incorrect calculation and not assessing the reasonableness of the calculation before administering 
the medication. 


Possible Scenario 


The physician ordered phenobarbital 6O mg p.o. b.i.d. for a patient with seizures. The pharmacy 
supplied phenobarbital 30 mg per tablet. The nurse did not use Step 2 to think about the reasonable 
dosage and calculated the dosage this way: 


Desired 


Have ~*~ Quantity = Amount 


60 mg 
30 mg 


x 1 tablet = 20 tablets (Answer is incorrect! But what if the nurse did not realize this?) 
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Suppose the nurse then gave the patient 20 tablets of the 30 mg per tablet of phenobarbital. The patient would 
have received 600 mg of phenobarbital, or 10 times the correct dosage. This is a serious error. 


Potential Outcome 


The patient would likely develop signs of phenobarbital toxicity, such as nystagmus (rapid eye movement), ataxia 
(lack of coordination), central nervous system depression, respiratory depression, hypothermia, and hypotension. 
When the error was caught and the physician notified, the patient would likely be given doses of charcoal to 
hasten the elimination of the drug. Depending on the severity of the symptoms, the patient would likely be 
moved to the intensive care unit for monitoring of respiratory and neurological status. 


Prevention 


This medication error could have been prevented if the nurse had used the Three-Step Approach and estimated the 
reasonable dosage of the drug to give. The order is for 60 mg of phenobarbital, and the available drug has 30 mg 
per tablet, so the nurse should give 2 tablets. The incorrect calculation that indicated un a large number of 
tablets to give per dose should have alerted the nurse of a possible error. The formula; x Q =X should be used 
to verify thinking about the reasonable dosage. First, the nurse should remember that the maximum number of 
tablets or capsules for a single dose is usually 3. Further, the nurse should double-check the math to find the error. 


_ 60mg 
xO — 35 a x 1 tablet 


ne x 1 tablet = 2 tablets, not 20 tablets 


Oral suspensions used for medications prescribed for children 
frequently are supplied in various dosage strengths per 

= teaspoon or 5 mL. This allows for dosage adjustments according 
to the weight of the child. Nurses should exercise caution when 
identifying the dosage strength ordered and administered. 


CLINICAL REASONING SKILLS — 


ERROR 


Not recognizing that oral suspensions frequently are supplied in different concentrations and 
documenting the wrong dosage strength in the medical record. 


Possible Scenario 


After being treated for a few days for a respiratory infection, a child’s condition worsens and his parents 
take him to an urgent care clinic. While taking an admission history, the nurse learned that the child had 
been taking 1 teaspoon of amoxicillin three times a day. Unfamiliar with the various concentrations of 
this suspension drug, the nurse wrote in the medical record that the child had been receiving 250 mg 
of amoxicillin with each dose. In fact, amoxicillin is supplied in three dosage strengths: 200 mg per 

5 mL, 250 mg per 5 mL, and 400 mg per 5 mL. The child was actually taking 1 teaspoon of the 

400 mg per 5 mL concentration. The nurse documented an incorrect medication history. 


Potential Outcome 


The health care provider who examines the child would need an accurate medical history to 
evaluate the prescribed treatment and determine the best course of action for the child’s current 
condition. The incorrect dosage documented by the nurse was almost half the dosage the child was 
receiving. Based on this erroneous information, the provider might come to the wrong conclusion 
that the child was not provided a therapeutic dosage to treat the infection. 


Prevention 


The nurse should have questioned the parents further to determine what concentration of amoxicillin was 
prescribed. If they were unsure of the dosage, then the nurse should document this in the record. When 
the amount of a medication is provided by the number of tablets, capsules, milliliters, or ounces, always 
verify the dosage strength. Many oral medications are supplied in more than one strength or concentration. 
Do not make assumptions; refer to a reputable drug reference to verify the available dosage strengths. 
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Pall ita\i REASONING SKILL! Medication errors can be caused by setting up problems 


incorrectly. Let’s look at an example to identify the nurse’s 
error. 


ERROR 


Incorrectly using the formula method of dosage calculation. 


Possible Scenario 


Suppose the physician orders Keflex 80 mg p.o. q.i.d. for a child with an upper respiratory infection, 
and the Keflex is supplied in an oral suspension with 250 mg per 5 mL. The nurse decided to 
calculate the dosage using the formula method and set up the problem this way: 


250 mg 
80 mg 


x S mL = 15.62 mL = 15.6 mL INCORRECT 


The nurse gave the child 15 mL of Keflex for 2 doses. The next day, as the nurse prepared the 
medication in the medication room, another nurse observed the nurse pouring 15 mL into a 
medicine cup and asked about the dosage. At that point, the nurse preparing the medication 
realized the error. 


Potential Outcome 


The child could develop complications from the overdosage of Keflex, such as renal impairment and 
liver damage. When the physician was notified of the errors, the physician would likely order the 
medication discontinued and the child’s blood urea nitrogen (BUN) and liver enzymes monitored. 
An incident report would be filed and the family would be notified of the error. 


Prevention 


This type of calculation error occurred because the nurse set up the problem incorrectly. The desired 
dosage and the dosage on hand were reversed so that the calculation was iw x Q = X. This dose 
should have been calculated this way: 


D pe 
ryan O areas 


80 mg 
250 mag 


50 


1 
x §mL = o = ey CORRECI 


In addition, had the nurse used Step 2: Think of the Three-Step Approach, the nurse would 
have estimated that the dose required was less than 5 mL, not more. You should think first, 
and then calculate. In calculating problems, remember D over H times Q = X. In this scenario, 
the patient would have received almost 10 times the amount of medication ordered by the 
physician each time the nurse committed the error. You know this because there are 250 mg in 
5 mL, and the nurse gave 15 mL or 750 mg with each dose, rather than 80 mg per dose as 
ordered: 


50 

250 mg 
& mb 
1 


x 15 mL = 750 mg 


Obviously, the nurse did not think through for the reasonable amount and either miscalculated 
the dosage three times or did not bother to calculate the dosage again, preventing identification 
of the error. 
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Calculate 1 dose of the following drug orders. 


1 


Order: tolbutamide 250 mg p.o. b.i.d. 
Supply: tolbutamide 0.5 g scored tablets 


Give: tablet(s) 


. Order: codeine 30 mg p.o. q.4h p.rn., pain 


Supply: codeine 15 mg scored tablets 


Give: tablet(s) 


. Order: levothyroxine 75 mcg p.o. daily 


Supply: levothyroxine 150 mcg scored tablets 


Give: tablet(s) 


. Order: phenobarbital 10 mg p.o. t.i.d. 


Supply: phenobarbital elixir 20 mg per 5 mL 


Give: mL 


. Order: Cephalexin 500 mg p.o. q.i.d. 


Supply: Cephalexin 250 mg per 5 mL 


Give: mL 


. Order: propranolol 20 mg p.o. q.i.d. 


Supply: propranolol 10 mg unscored tablets 


Give: tablet(s) 


. Order: amoxicillin 400 mg p.o. q.6h 


Supply: amoxicillin 250 mg per 5 mL 


Give: mL 


. Order: chlorpropamide 150 mg p.o. b.i.d. 


Supply: chlorpropamide 100 mg scored tablets 


Give: tablet(s) 


» 


Order: acetaminophen 1 g p.o. q.6h p.r.n., 
pain 
Supply: acetaminophen 325 mg and 500 mg 
unscored tablets 
Select: mg tablets 
Give: tablet(s) 

. Order: codeine 15 mg p.o. daily 


Supply: codeine 30 mg scored tablets 


Give: tablet(s) 


. Order: propranolol 30 mg p.o. q.i.d. 


Supply: propranolol 20 mg scored tablets 


Give: tablet(s) 


. Order: levothyroxine 300 mcg p.o. daily 


Supply: levothyroxine 0.3 mg scored 
tablets 


Give: tablet(s) 


. Order: furosemide 60 mg p.o. daily 


Supply: furosemide 40 mg scored tablets 


Give: tablet(s) 


. Order: Tylenol ¢ codeine 15 mg p.o. daily 


Supply: Tylenol with 7.5 mg codeine 
unscored tablets 


Give: tablet(s) 


. Order: penicillin V potassium 


0.5 g p.o. q.6h 


Supply: penicillin V potassium 250 mg 
scored tablets 


Give: tablet(s) 


16. 
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Order: enalapril 7.5 mg p.o. daily 


Supply: enalapril 5 mg scored and 10 mg 
scored tablets 


Select meg tablets 


Give: tablet(s) 


. Order: penicillin V potassium 375 mg 


p.o. q.i.d. 


Supply: penicillin V potassium 250 mg per 
om 


Give: mL 


. Order: neomycin 1g p.o. q.6h 


Supply: neomycin 500 mg unscored 
tablets 


Give: tablet(s) 


. Order: Halcion 0.25 mg p.o. bedtime 


Supply: Halcion 0.125 mg unscored 
tablets 


Give: tablet(s) 


. Order: Roxanol 30 mg p.o. q.4h p.rn., pain 


Supply: Roxanol 20 mg/mL 


Give: mL 


. Order: dexamethasone 750 mcg p.o. b.i.d. 


Supply: dexamethasone 0.75 mg scored 
tablets and 1.5 mg scored tablets 
select: mg tablets 


Give: tablet(s) 


. Order: Edecrin 12.5 mg p.o. b.i.d. 


Supply: Edecrin 25 mg scored tablets 


Give: tablet(s) 


MS). 
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Order: Urecholine 50 mg p.o. t.i.d. 
Supply: Urecholine 25 mg scored tablets 


Give: tablet(s) 


24, Order: Erythrocin 0.5 g p.o. q.12h 


Supply: Erythrocin 250 mg unscored tablets 


Give: tablet(s) 


. Order: glyburide 2.5 mg p.o. daily 


Supply: glyburide 1.25 mg scored tablets 


Give: tablet(s) 


. Order: clorazepate 7.5 mg p.o. q.AM 


Supply: clorazepate 3.75 mg scored tablets 


Give: tablets 


27. Order: phenobarbital 45 mg p.o. daily 


Supply: phenobarbital 15 mg scored, 30 mg 
scored, and 60 mg scored tablets 
Select: mg tablets 


Give: tablet(s) 


28. Order: acetaminophen 240 mg p.o. q.4h p.rn., 


pain or temperature greater than 102°F 


Supply: acetaminophen drops 80 mg per 
0.8 mL 


Give: mL 


. Order: acetaminophen 80 mg p.o. q.4h p.rn., 


pain or temperature greater than 102°F 
Supply: acetaminophen liquid 160 mg/t 


Give: mL 


. Order: warfarin 7.5 mg p.o. daily 


Supply: warfarin 2.5 mg scored tablets 


Give: tablet(s) 


See the four medication administration records (MARs) and accompanying labels A through R provided 
on pages 246 to 249 for stock supply on the following pages for questions 31 through 49. Calculate | 
dose of each of the drugs prescribed. Indicate the letter corresponding to the label that you select. 
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& PAGE ofan 


ORIGINAL] DATE A MEDICATION ADMINISTRATION RECORD ; 
@| ORDER U | SCHEDULE | 
8 A MEDICATION - DOSAGE E 73 z Fi x : 2 x S 3-11 
a1, | esl Treecamenalr [ofa Porbuel T L “ea 
5 
3 nitroglycerin extended- ee | ee 
a2. 8 ee release 6.5 mg bi.d. Hg ies hee 
acho a f= & 
33 : : 1/5/xx 1,000 ma bid. FO 21 
amg rE 
B - RIGHT ARM D - RIGHT ANTERIOR THIGH H- LEFT ABDOMEN L - LEFT BUTTOCKS 
: INJECTION SITES C - RIGHT ABDOMEN G- LEFT ARM J- LEFT ANTERIOR THIGH M- RIGHT BUTTOCKS 
poate | | A ONE - TIME R $14 +15 
Pes eeenge Ptr tha ere re eae Ree i) 
eee ae eS Bec ee on ee 
EIS es: PP PSP i | 
ufo 
OPE 
|_| wos Pe RIES SS 
Sara pee pM Fay Beet ee SB BA 
<a 
Ri FSO opera Eisele | 
GN eee ds Ee eee ee | 
frase = eee DATE GIVEN MEDICATION-DOSAGE-CONT UTHONNUSA, Kecos (7-42) no8SSe 
9 ee ee Fatient, Mary Q. 
a Zee ee 
N 
2 eh oe wile Re le (Pe gt mle th, dee 
: Fo OE cae 
: NKA , 
g 
8 602-31 (7-Kx) (MPC# 1355) ORIGINAL COPY 
© 
Sil Select: Give: 
BZ elect: Give: 
DO eleCE: Give: 


34. Select: Give: 
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© @® PAGE 
ORIGINAL] DATE 8 MEDICATION ADMINISTRATION RECORD 
On at # |__SCHEDULE 
pane MEDICATION? DOSAGE | = |e 7s [emia 7s 7] 7. 7] 73 [om 
35, || tel PT emmssoaman] fof PE | P| | = 
mae terbutaline 5 mg q.6h VA TGP Wake 
Fy ; l: 
36, || tae |Brpwraay 87°" |POlg| fs ee i 
37, |b ve fp: ie lee a 
E 
EB) V5hk« 9 | 21 CP lame - a 
38. a | 
39. | _ 16bs fee Ea 
| a ee el 
B- RIGHT ARM D - RIGHT ANTERIOR THIGH H - LEFT ABDOMEN, L-LEFT BUTTOCKS 
INJ ECTION SITES C - RIGHT ABDOMEN G-LEFT ARM J - LEFT ANTERIOR THIGH M - RIGHT BUTTOCKS 
pare | 1 | ONE TIME R 73 ait 
ei Ba bi rel as T [ scHepute [Date 1/5/xx 
(5 Rc Sa aa SF fen Date ee ieee ee ee De 
yn 
Lain ee er ST ie as on Ree ee ed ee 
es am Pate BG carer ace ea eee cee 
OME 
Sra 
Habs PS8 ie ee eee ee ae | 
ts SC) 
Fae ammauer 7oee A (Gi Snes RM) Se eee es | ee 
re 
Qe eae ee MEDICATION-DOSAGE-CONT. LiTHO INUSAL Kecos oraz]  baesss 
2 {+} |_ ela rieni omnia: 
\S) 
N 
| Se Ho a 285418709 
e 
oO — 
! ALLERGIES: 
oD 
8 | 602-31 (7-xx) (MPC# 1355) ORIGINAL COPY 
Se 
Soy WIS ISE R Give: 
36: Select: Give: 
37. Select: Give: 
SOMO CleCl: Give: 
39. Select: Give: 
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PHARMACY MAR 


oK’D 0701 1501 2301 
START | STOP MEDICATION SCHEDULED TIMES TO TO TO 
| 1500 2300 0700 


DIGOXIN [ 
40 01/05/xx 0.5 MG TAB 1700 


0800 250 MCG TABS | _ DAILY PO 
2 TABS 


POTASSIUM CHLORIDE 


A] 01/05/xx 40 MEQ 0900 
: 0800 20 MEQ PER BID PO 2100 
15 ML-30 ML 
LOPID 0730 
42 01/05/xx 0.6 G TAB 1630 
. 0800 600 MG TABS | BID-AC [PO 
1 TAB 
LEVOTHYROXINE 
A3 01/05/xx 200 MCG _TAB 0900 
: 0800 100 MCG TABS] DAILY [PO 
2 TABS 
LOPRESSOR 
AA 01/05/xx 100 MG TAB 0900 
: 0800 50 MG TABS BID PO 2100 
2 TABS 
ce 
IL 
PERCOCET 
45 01/05/xx 5 MG TAB 
. 0800 5MG/325MG Q4H PO 
PRN TABS - 1 TAB 
PRN HEADACHE 
= lanes thigh | STANDARD TIMES NURSE'S SIGNATURE INITIAL 
N A. Right H. Right | DAILY = 0900 0701- ALLERGIES: Patient DOE, JANE Q 
‘30 B. Left itett | BID = Q12H = 0900 & 2100 | 1500 NO KNOWN DRUG ALLERGIES _ 
= TID = 0800, 1400, 2200 1501- Patient # 244317789 
G ventoleteal Q8H = 0800, 1600, 2400 
oO C. Right J. Right QID = 2300 
g = 0800, 1200, 1800, 2200 
® i het K.Left | Q6H = 0600, 1200, 1800, 2400 | ©301- Physician: J. PHYSICIAN, MD 
ee E. Abdomen ye Q4H = 0400, 0800, 1200... Oral 
2 BHA DAILY DIGOXIN = 1700 OK'd Room: 407-2 SOUTH 
tS) Rageitof2 DAILY | DAILY WARFARIN = 1600 By FROM: 01/05/xx 0701 TO: 01/06/xx 0700 
© 


40. Select: Give: 


41. Select: Give: 


42. Select: Give: 


A3. Select: Give: 


44. Select: Give: 


45. Select: Give: 
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46. 


47. 


48. 


49. 
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46. Select: 
47. Select: 
48. Select: 
49. Select: 


eer 


PHARMACY MAR 


! 


OK’D 0701 1501 2301 
START | STOP MEDICATION SCHEDULED TIMES BY TO TO TO 
1500 2300 0700 
RANITIDINE 
01/05/xx 300 MG TAB 2200 
0800 150MG TABS | BEDTIME 
2 TABS 
INDERAL 
01/05/xx 60 MG CAP 0900 
0800 60 MG CAPS BID 2100 
1. CAP 
LASIX 0900 
01/05/xx 20 MG TAB 2100 
0800 20 MG TABS BID PO 
1 TAB 
POTASSIUM CHLORIDE 
01/05/xx 20 MEQ TAB 0900 
0800 10 MEQ TABS | DAILY 
2 TABS 
=i) | 
Glitsus Thigh | STANDARD TIMES NURSE'S SIGNATURE INITIAL 
A. Right H. Right | DAILY = 0900 0701- ALLERGIES: Patient: S., SARAH 
BID = Q12H = 090082100 | 1500 NO KNOWN DRUG ALLERGIES | | 
B. Left \. Left 
TSUN Lt Pea nae Patient # 266734964 
Ventrolcittes) Q8H = 0800, 1600, 2400 2300 
eaBiaus J-Right | QID = 0800, 1200, 1800, 2200 me 
D. Left K.Lett | Q6H = 0600, 1200, 1800, 2400 | 290!- Physician: J. PHYSICIAN, MD 
E.Abdomen 1 |2 Q4H = 0400, 0800, 1200... nee Room: 407-3 SOUTH 
SIC DAILY DIGOXIN = 1700 OK'd 
Page 1of2 DAILY | DAILY WARFARIN= 1600 by FROM: 01/05/xx 0701 TO: 01/06/xx 0700 
Give: 
Give: 
Give: 
Give: 
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c! xtended-release ysule =] a Dispense in a tight container 
Serius noedanmaehoneat NG sen awe a8 defined in the USP/NF 
dl Nitro q oe id Store at controlled room 
@ iilsoalyeerin be temperature 15°-30°C fe | 
= (59°-86°F) —— 
N : oe 
KEEP THIS AND ALL DRUGS : USUAL DOSAGE: See 
“N Out of THe REACH of Extended-release Capsules package insert for dosage mene 
| _ esas CHILDREN, ing luding nitrate-free inte —— 
= vals. ee 
0 =a 
= ee 
bares [== aes 
ae) o> > — 
53 | OS Manufactured by ky Only 
Qo Time-Cap Labs Inc. for 
EL ETHEX Corporation 
5 Oo St. Louis MO 63043-2413 60 Capsules P3606 11/01 
= 8 
=o 
ge ETHEX ETHEX ETHEX ETHEX ETHEX @ 
® 
n> 
Sz A 


NDC 0069-3230-66 
100 Capsules 


Feldene 


Store below 86°F (30°C) 


Dispense in tight, light- 
resistant 


BUSAGE AND USE 


containers (USP) 


(piroxicam) 


sistant er eee 


A RUaEE Ue This closure is 
OEE TR EP 
CD ' ze ar Labs 
sion of Pfizer Inc, NY, NY 10017 


0069-3230-66 2 
6505-01-137-4628 


290 


=o 

re (ear 
os 
mo 
— = 
=O 
oO 

ie 
ro 


Used with permission from Pfizer Inc. 


) 
8 
D Ne) 
iS NDC 0088-1712-53 R ONLY — 
& Fach CARAFATE® Tablet contains 1g sucralfate === +4 
oO sos . — 
fe ® Dosage and Administration: See package insert for se 
= Ca ra fate dosage information. seoee! oh 
re WARNING: Keep out of reach of children — rN] 
S Tablets Pharmacist: Dispense in light-resistanL ih == — 
S container with child-resistant closure =z O—— f- 
2 Important: This package is not Gace SS Ny 
= sucra Ife ate Piece ar =a | 
2 GE eee «(00 
a Store at controlled room tem- —— 
g 1 : perature 59-86°F (15-30°C. — Sa 00 
= gram ; ; — O 
® Aventis Pharmaceuticals Inc. oO 
= Kansas City, MO 64137 ORAS : 
€ 120 Tablets USA ©2000 === A g 
3 ¥ Aventis www.aventispharma-us.com 4 
Ss 5 50059224 © 
‘é D Delivers 15 mL 
< NDC 0121-1465-15 
g POTASSIUM CHLORIDE 
Ee ORAL SOLUTION USP 10% 
= NDC 0083-0052-30 —= 5 @ 20 mEq per 15 mL 4 
2 = 2 — Pong E pepe a Saente 5% 
2 ——— Fa) ® & ££s 5 8m 2 ORE USING 
j == Tegretol” 100m sea 5 85 2 
= — <33 E 
3 === © carbamazepine USP 62o8f & a8 : 
B ==.» asgs 2 23 5 
3 © Chewable Tablets Sete. OD. BF 2 eee e 
5 mee! &e2oo 5S E= = 
=) Sa 100 tablets Go as: ee) ee sue = FOR INSTITO TIONAL USE ONLY 
‘ | ——— i) ®Es2 seks o PHARMACEUTICAL ASSOCIATES, INC 
a) =—— 12 oF8S'5— kas TES es GREENVILLE, SC 29605 
Fs ————_© Rx only B2 588 ES 8 s SEE INSERT 
S ————— u 9 E 2 af as 8 os = 
is zm ) NOVARTIS ESSER 33 83 9 
=} 


NDC 0025-1821-50 
50 Tablets Rx only 


Store below 25°C 
(77°F). 
Protect from light. 


9 
nO 
we) 

iy 
— 


Flagyl® 


£ ri 

S | Dispense in tight, at 

= | light-resistant, metronidazole Te: 

2 child-resistant God) x ES 

3 containers (USP), tablets USF e ~ ° 

= | DOSAGE AND USE: SFC & 

= | prescribing information. re b 

a | Each tablet contains ve ionrnnanessan sen e 

® ‘ 5 y 7 

& |_ 500 mg metronidazole, _ @/ig>_&:0. Searle Se F 


Used with permission from Pfizer Inc 
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15°-30°C (59°-86°F) 
Rev. 03/05 


Used with permission from Lannett Company, Inc. 


USUAL DOSAGE: NDC 0527-1318-01 

See package insert for prescribini Each tablet contains: 

: g 

information. Terbutaline, USP ...... 2.5 mg 
Dispense in a tight, light-resistant 

container as defined in the USP with LAIN IN ETT 

a child-resistant closure. Inactive Ingredients: 

Store at 20°-25°C (68°-77°F) Anhydrous lactose, magnesium 
{See USP Controlled Room TER BUTALIN E stearate, microcrystalline cellulose, 
Temperature]. Excursion permitted SU LFATE povidone, and pregelatinized starch. 


TABLETS, USP 


Manufactured by: 
Lannett Company, Inc. 
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oO aig 
R Rx Only oe 
* ro) 
S Ws 27 o shih Oa) & 100 TABLETS ae ase Gi 
Sa NDC 0555-0096-96 a NDC 0048-1070-03 See full prescribing 
See ets 2 Scan teas cae me erp eb ea 
8 J. Note: Check forthe correct dosage strength Bo NORTE ARR s ee so Code 3P1073 and administration. 
o 2, Band and tear perforation to separate blister | ezeeeres Dispense in a tight, 
3) Tablets USP = yy SYNTHROID® light-resistant container 
8 IS pp emp an 0.5 mg 2| SSS J (Levothyroxine Sodium BS wis hie in USP, 
& TOU % ina ' sn Each tablet contains 0.5 mg clonazepam, USP. < ————} fr Tablets USP) Store at 25°C (77F); 
= Phenylketonurics: Contains phenylalanine 2.4 mg per tablet |) = 3 u excursions permitted to 
£ Pharmacist: Dispense, the enclosed Medication Guide to each fe ee 400 mcg 0.1m 15°-30°C (59°-86'F). [See 
[a se one “Instruction e Patient Sheet” with each - 
g 3. Peel corner, With dry hands gently remove tablet TON, ee eae 5 ———— pA g ( 9) USP Controlled Room 
e = a) SS + 100 TABLETS Temperature] 
= = = = Knoll Pharmaceutical 
A= = | ——__ Rx only Company 
eit (Bt || en Mount Olive, NJ 07828 
oS vm i 
a 4, Place tablet on longue and tablet will disintegrate = » USA 
within a few seconds > i 
iy BASF Pharrna knoll 7885-04 
: Rt only oO 
96 =} a | 


Bt 


Used with permi 
‘ 


60 TABLETS (10 blister cards of 6 tablets each) 


NDC 0039-0067-50 


Lasix 20m 


furosemide 
¥ Aventis 


500 Tablets 


9 


0039-0067-50 


3 


R ONLY 

Each LASIX® Tablet contains 20mg furosemide. Dosage and 
Administration: See package insert for dosage information 
WARNING: Keep out of reach of children. Do not use if bottle 
closure seal is broken. Pharmacist: Dispense in well-closed, light 
resistant container with child-resistant closure. Store at room 


WM 


N 0071-0737-30 


Lopide 


(Gemfibrozil 
Tablets, USP) 


600 mg 


& only 


Each tablet contains 

600 mg gemfibrozil. 
Usual Adult Dosage— 
See package insert 

for full prescribing 
information. 

Keep this and all 

drugs out of the 

reach of children. 
Dispense in tight 
container as defined 

in the USP. 

Store at controlled room 
temperature 20°- 25°C 
(68°- 77°F) [see USP]. 
Protect from light and 
humidity. 
Important-This package 
for pharmacy stock use. 


Manufactured by: 

Parke Davis 
Pharmaceuticals, Ltd. 

Vega Baja, PR 00694 
Distributed by: 
PARKE-DAVIS 

Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 
© 1997-'99, PDPL 


500 TABLETS 


(® PARKE-DAVIS 


6505-01-300-7956 


Exp date and lot 


Hoechst-Roussel Pharmaceuticals 
Division of Aventis Pharmaceuticals Inc. 

NDC 00000-0000-00 
1000 TABLETS 


Kansas City, MO 64137 USA ©2000 
www.aventispharma-us.com 


50058803 50058803 50058803 
Each scored tablet contains 


250 mcg (0.25 mg) 


of digoxin 


(yaasuy eas) arejd Aup e ul (4.2) 3.SZ e 8403S 


00000-0000-00 


Rx only, 


05-5894-32-0 


DCL 


Learning 
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Aas 


DELMAR | Cengage 


For Educational Purposes Only 


Exp. Date 


oy] 
° 
al 


Used with permission from Pfizer Inc. 


Store below 25°C (77°F). 
Protect from light. 
Dispense in tight, 
light-resistant, 
child-resistant containers 
(USP). 

DOSAGE AND USE: 

See accompanying 
prescribing information. 
Each tablet contains 50 mg 
spironolactone. 


100 Tablets 
Aldactone® 


spironolactone 
tablets, USP 


Distributed by 


NDC 0025-1041-31 


G.D. Searle LLC 
Division of Pfizer Inc, NY, NY 10017 


Rx only 


@D 


| FPO: UPC @ 80% | 


0025-1041-31 o 


05-6587-32-1 


| 
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© Novartis. Used by permission. 


Used with permission from Akrimax 


Pharmaceuticals, LLC. 


Used with permission from Teva 


Pharmaceuticals USA. 


= 
re) NDC 63481-623-70 NSN 6505-01-082-5509 = 
= ie) & 
fi NDC 0028-0051-10 eae - Endo’ =o 
1 
6505-01-071-6557 =o © ENDO LABORATORIES =—" 
==! 5 PERCOCET® ==" 
® —— ra 8 (Oxycodone and Acetaminophen maser eh 
opressor mg =o £ Tablets, USP) a 
= E 
ro === ! fs 5 mg/325 mg ee 
ze metoprolol tartrate USP E i el a == 
: cee ° : = 
$ (fs = 0 3 OS — 
2 £3 ————(o) iB Each tablet contains; R, oes m——e_«  ~) 
5 26 c 8 Oxycodone Hydrochioride . .. ...5mg’ sO 
rR 4 63 am 5 Acetaminophen, USP............-..; 325mg 
© ¢ 86 = *§ mg oxycodone HCI is equivalent to 4.4615 mg of g 
1’ 8 5 9 § S ie oxycodone. 4 
ee i 8 2 ® wo i Usual Dosage: See package insert for complete 
8 ¢ ao 2 Ee es prescribing information 
ie - So 3 6 = Dispense in a tight, light-resistant container as defined ats 
3 8 £ o oS 5 3 a in the USP, with a child-resistant closure (as required). 2 
A A 2 = 8 4 § a < Store at controlled room temperature 15°-30°C 5 
oy 32 23 = 3 = S 
Sf Ze 82 8 5 2 DEA ORDER FORM REQUIRED f 
ly = 
; ees #2 es 3 100 TABLETS 
A Ec ao S & =| 
o= £2 Oo @ 
ao <q 
thee 08 == 
N Po 36 Et (es Ok 
=~ S220 6. zo x O 
Sesea 28 z$ wa 
no WW 


NDC 24090-470-88 100 
Capsules 


Inderal® LA 
(propranolol 
hydrochloride) 
Long-Acting Capsules 


BOUHYGIOO 


Rotourztesd 30 Sus ga Sureu00 einedes Gena0-fh20; Yorst 


I 


42 PORES] CVE DHEA 
LOL6L Vd Putteceyud ‘teaNectuTg HANS AG 


DALLG Fee DUORIETS “O7) “key KRUDNY Ky POR ey 


HET 


24090-470-88 9 


60 mg 


SEALED FOR 
YOUR PROTECTION 


QLOLO PN DOPE OT) MeomeUUtyY MRuUMy 


POE WAG FZ I.OITS BSS Soflesoag rene, 


PHARMACERTICALS 


NDC 0172-4357-49 £ oF Be & eS ‘3 Rx only NDC 00000-0000-00 
RANITIDINE sag: gfe § — 
282 #28 3 2 . POTASSIUM 10 
Tablets cy 852 2 3 —— iy 
* =ees Sue Ss TT — oO =O potassium chloride 
= Fl a — 
150 mg a. 28 By BS oe = ——————— a =P 10 mEq (750 mg) 
5 2s 2 ——— — ; 
; 8s 8 = -#£ a fra ee 3 a a £ 1 a} 5 3 extended-release tablets USP 
* Each tablet contains: ae ao ze 2a 26 85 >= = —O as 
: E ers i — atte 
ranitidine hydrochloride, USP SS = 2 Se 2-325 5 7 SS s =s uate 
equivalent to 150 mg ranitidine Z=2%5 5322560885 2 | aol =| ae 
PES S80 tTsZ =F —————— = 
i) poise ge cetso seers 6 Al egsey 
J =se o -= n eel = Bese 
seni aE . = e588 BS es2£z2 ie ‘Oo 8 =o ev DELMAR | Cengage 
‘ : SIR Sot2e e%5f,fu 8 S =) ouy 
60 TABLETS uiners Se SSigihis os 5 am sce — &|2s=S=0 es DCL Learning 
S—- SES S8G2°48 44 Fae5 15 >So Ace For Educational Purposes Only 
Bose a Q° R 


50. Describe the strategy to prevent this medication error. 


Possible Scenario 

Suppose the physician ordered penicillin V potassium 5 mL (250 mg) p.o. q.i.d. for a patient with an 
upper respiratory tract infection. The pharmacy-supplied penicillin V potassium 125 mg per 5 mL. Ina 
rush to administer the medication on time, the nurse read the order as penicillin V potassium 5 mL, 
checked the label for penicillin V potassium, and poured that amount and administered the drug. In a 
hurry, the nurse failed to recognize that 5 mL of the supply dosage of 125 mg per 5 mL did not provide 
the ordered dosage of 250 mg and underdosed the patient. 


Potential Outcome . 
The patient received one-half of the ordered dosage of antibiotic needed to treat the respiratory infection. 
If this error was not caught, the patient’s infection would not be halted. This would add to the patient’s 


illness time and might lead to a more severe infection. Additional tests might be required to determine 
why the patient was not responding to the medication. 
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Prevention 


After completing these problems, see pages 611-612 to check your answers. 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 


REFERENCES 

Cohen, M. R. (2007). Medication Errors, 2nd ed., American Pharmacists Association, Washington, D.C. 
Dezol 

Institute of Medicine. (2006). Report Brief—Preventing medication errors. Retrieved December 4, 2010, 


from http://www.iom.edu/~/media/Files/Report%20Files/2006/Preventing-Medication-Errors-Quality- 
Chasm-Series/medicationerrorsnew.pdf 
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Parenteral Dosage of Drugs 


OBJECTIVES 


Upon mastery of Chapter 11, you will be able to apply clinical reasoning skills to prepare safe and accurate 
parenteral dosages of drugs. To accomplish this, you will also be able to: 


® Gather current information about the drug. 
® Retrieve the right drug in the correct supply dosage strength. 


= Apply Three-Step Approach to dosage calculation: convert, think, and calculate using 2 xX Q= xX. 


m Verify drug and dosage with a second nurse for high-alert medications and for wasting of controlled 
substances. 


= Measure correct dose amounts. 


# Collaborate with patients and families regarding their medications, including safe administration at 
home. 


“phe term parenteral is used to designate routes of administration other than gastrointestinal, 
“such as the injection routes of intramuscular (IM), subcutaneous (subcut), intradermal (ID), 

and intravenous (IV). In this chapter, IM, subcut, and IV injections will be emphasized. 
_£ Intravenous flow-rate calculations are discussed in Chapters 15 through 17. 

Intramuscular indicates an injection given into a muscle, such as promethazine given IM for nausea 
and vomiting. Subcutaneous means an injection given into the subcutaneous tissue, such as an insulin 
injection given subcut for the management of diabetes. Intravenous refers to an injection given directly 
into a vein, either by direct injection (IV push) or diluted in a larger volume of intravenous fluid and 
administered as part of an intravenous infusion. When a patient has an IV site or IV infusing, the IV 
injection route is frequently used to administer parenteral drugs rather than the IM route. Intradermal 
(ID) means an injection given under the skin, such as an allergy test or tuberculin skin test. 
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INJECTABLE SOLUTIONS 


Most parenteral medications are supplied in liquid or solution form and packaged in dosage vials, 
ampules, or prefilled syringes (Figure 11-1). Injectable drugs are measured in syringes. 


FIGURE 11-1 Parenteral solutions 
Vial 


Prefilled — 
syringe - 
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RULE 
The maximum dose volume to be administered per intramuscular injection site for: 


1. An average 150 Ib adult = 3 mL (maximum for deltoid site is 1 mL) 
2. Children ages 6 to 12 years = 2 mL 
3. Children birth to age 5 years = 1 mL 


For example, if you must give an adult patient 4 mL of a drug, divide the dose into two injections 
of 2 mL each. The condition of the patient must be considered when applying this rule. Adults or 
children who have decreased muscle or subcutaneous mass or poor circulation may not be able to 
tolerate the maximum dose volumes. 

Administering medications by the intravenous (IV) route requires a number of skills. The first skill 
is calculating and measuring the ordered dosage. Some drugs may then be injected directly into the 
infusion port located on the side of the IV tubing. For safety, other drugs may need to be diluted further 
so that a less concentrated solution enters the vein. The nurse must also infuse the medications at the 
safe recommended rate. Some medications may be given rapidly (as quickly as one minute), others as a 
slow push over a matter of minutes, while many others will be injected into a small IV piggyback bag 
to infuse at an even slower rate. In this chapter you will learn the first skill: calculating and measuring 
the ordered dosage. In Chapters 15 and 17, you will learn more skills for diluting and managing the flow 
rate of intravenous medications and solutions. 

To solve parenteral dosage problems, apply the same Three-Step Approach used for the calculation 
of oral dosages. 


REMEMBER 

Step 1 Convert Ensure that all units of measurement are in the same system and all units 
are the same size. 

Step 2. Think Estimate the logical amount to give. 


Calculate fee < Q (quantity) = X (amount) 
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Use the following rules to help you decide which size syringe to select to administer parenteral 
dosages. 


RULE 


As you calculate parenteral dosages: 


1. Round the amount to be administered (X) to tenths if the amount is greater than 1 mL, and 
measure it in a 3 mL syringe. 


2. Round amounts of less than 1 mL to hundredths, and measure all amounts less than 0.5 mL in a 
1 mL syringe. 


3. Amounts of 0.5 to 1 mL, calculated in tenths, can be accurately measured in either a 1 mL or 
3 mL syringe. 


Let’s look at some examples of rounding volumes and of appropriate syringe selections for the 
dosages to be measured and review how to read the calibrations. Refer to Chapter 6, Equipment Used in 
Dosage Measurement, regarding how to measure medication in a syringe. To review, the top black ring 
of the plunger should align with the desired calibration, not the raised midsection and not the bottom 
ring. Look carefully at the illustrations that follow. 


EXAMPLE 1 & 


Measure 0.33 mL ina | mL syringe. The exact amount is measured with this syringe. No rounding needed. 


=. ou 
NOM t/Q ON EQ SE 
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EXAMPLE 2 & 


Round 1.33 mL to 1.3 mL, and measure in a 3 mL syringe. The syringe is calibrated in tenths, so 


rounding is necessary to measure the desired amount. 
U ieee 
ne 
ese 


raised 1.8mL — bottom 
midsection black ring 
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EXAMPLE 3 8 


Measure 0.6 mL in either a | mL or a3 mL syringe. (Notice that the amount is measured in tenths and 
is greater than 0.5 mL, so the 3 mL syringe would be acceptable.) 
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EXAMPLE 4 @ 

Measure 0.65 mL ina 1 mL syringe. (Notice that the amount is measured in hundredths and is less 
than 1 mL.) The volume would need to be rounded if a 3 mL syringe was used. However, the 1 mL 
syringe would provide a more accurate dose. 
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An amber color has been added to selected syringe drawings throughout the text to simulate a 
specific amount of medication, as indicated in the example or problem. Because the color used may not 
correspond to the actual color of the medications named, it must not be used as a reference for 
identifying medications. 

Let’s look at some examples of parenteral dosage calculations, utilizing all aspects of accurate 
dosage calculation and safe preparation of medications, including: 


® collecting data about the drug 
® selecting supplied dosage 
® calculating the amount to give using the Three-Step Approach 


™ measuring the dose with appropriate equipment for medication administration 


EXAMPLE 1 @ 
Order: Dilaudid 3 mg IM q.6h p.r.n., severe pain 


Dilaudid is the brand name for the opioid analgesic hydromorphone HCl. It is indicated for 
moderate to severe pain. It is supplied in liquid, tablets, suppositories, and a solution for 
injection. The solution for intramuscular, subcutaneous, or intravenous injection is available in 

1 mg/mL, 2 mg/mL, 4 mg/mL, and highly concentrated as 10 mg/mL. The recommended adult 
dosage to be administered by the intramuscular (IM) route is | to 2 mg q.4 to 6h up to 3 to 4 mg 
for severe pain as needed. 

For this example, you will administer the medication to a hospitalized adult who is experiencing 
surgical pain. You will retrieve the drug from the unit automated dispensing cabinet (ADC). 
Hydromorphone is categorized as a Schedule IH controlled substance; therefore, inventory is verified 
each time the medication is used. Most ADCs will only open the specific individual cubby containing 
the controlled substance. If the whole amount is not needed, the remainder must be wasted (meaning 
the rest is discarded) according to policy and witnessed by another nurse. The ADC drawer that opens 
contains vials of hydromorphone, as illustrated in Figure 11-2. 


Images courtesy of Baxter Healthcare Corporation. All rights reserved. 
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FIGURE 11-2 ADC cubby with prepackaged vials of hydromorphone HCl 2 mg/mL 
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hydromorphone 2 mg/mL 


Let’s complete the dosage calculation using the Three-Step Approach. 


Step 1 Convert No conversion is necessary. The units are in the same system (metric) and 


the same size (mg). 


Step 2 Think The supply is 2 mg/mL. Each single-dose vial contains a total of 1 mL. Two 


Step 3 Calculate 
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vials will be needed to administer the 3 mg dose. aca 3 mg Is 1 times as 
much as 2 mg, the volume for this dose should be ke times | mL, 
or exactly 1.5 mL. 


D 


H 


<0 S225 <1 nL= 


2 mg 


hwl]w 


2 


mL = 1.5 mL (verifies estimate) 


Measure | mL of hydromorphone from the first vial and an additional 0.5 mL from the second vial for 
a total of 1.5 mL. The remaining 0.5 mL cannot be saved for a later dose and must be wasted and 

witnessed by another nurse. If the syringe is prepackaged with a needle attached, check to be sure that 
the correct needle is used according to the patient’s size. 


EXAMPLE 2 


Order: famotidine 20 mg IV q.12h 


Famotidine is an H, receptor-blocking drug used to treat gastric ulcers. Low doses of the oral forms 
are available over the counter (a common brand being Pepcid) for the relief and prevention of heart- 
burn. Solution for injection is available by prescription in 10 mg/mL concentration. Injections of 
famotidine are only given by the intravenous (IV) route, not intramuscular (IM) or subcutaneous 
(subcut) routes. The recommended adult dosage is 20 mg IV q.12h. 
For this example, the adult patient is hospitalized for gastric ulcer disease. This hospital unit supplies 
a 24-hour supply for each patient in labeled unit dose drawers or in the unit medication refrigerator. You 
retrieve one vial containing the following label (Figure 11-3) from the unit medication refrigerator. 
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FIGURE 11-3 Famotidine multidose 
vial in unit medication refrigerator 


IN NDC 55390-028-10 
FAMOTID FOR INTRAVENOUS USE ONLY AFTER DILUTION. mm, 
INJECTION USUAL DOSAGE: See package insert. _ 


“Each mL contains 10 mg of famotidine and Lom 
the following inactive ingredients: L-aspartic acid 


4.mg, mannitol 20 mg, and Water for Injection, Vt | 


* q.s., 1 ML. Benzyl alcohol 0.9% added as ees 
40 mg/4 mL preservative. 
Store at 2° to 8°C (36° to 46°F). 
20 mg/2 mL ; 
Manufactured for: 
4 mL TWO-DOSE VIAL Bedford Laboratories™ 
Rx ONLY Bedford, OH 44146 FAMPV04 


HI 


Used with permission 
Laboratories. 


from Bedford 


Complete the dosage calculation. 


Step 1 Convert No conversion is necessary. The units are in the same system (metric) and 
the same size (mg). 


Step 2 Think Let’s look at this label. The drug reference described the supplied dosage 
concentration as 10 mg/mL, yet this label lists two other concentrations: 40 mg 
per 4 mL and 20 mg per 2 mL. Can you see that all of these concentrations are 
equal? Let’s view them as equivalent fractions to see this more clearly. 


10mg _ 20mg _ 40mg 


il reall, 2, soollle, 4 mL 


Sometimes manufacturers label medications with the concentrations 
including the most commonly used dosages. You can see that the amount 
needed for the ordered dosage is 2 mL. This seems easy, but errors can be 
made if the label is read too quickly and the nurse assumes that the large 
40 mg in red type is per | mL. This is a common oversight and in this case 
could lead to 4 times the ordered dosage. It is best to make a habit of 
writing out the formula with all the component parts to be certain that the 
Q is not overlooked in the dosage calculation formula. 


x0 


1 
Step 3 Calculate XQ= ones x 2mL = 2 mL (verifies estimate) 
1 (=) 
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Measure 2 mL in a 3 mL syringe, being careful to remove only the 
amount needed for | dose. This vial has been supplied for the 2 doses 
given in a 24-hour period. The vial should be labeled with the date and 
time it was opened, initialed by the nurse, and returned to the unit 
medication refrigerator. Notice the instructions on the label: “FOR 
INTRAVENOUS USE ONLY AFTER DILUTION.” The solution is too 
concentrated to give directly into the IV tubing. It will need to be further 
diluted in a syringe or IV piggyback bag. In Chapter 15, you will learn 
more about calculations used to manage IV medications and infusions. 


EXAMPLE 3 = 
Order: digoxin 0.375 mg IV daily 
Digoxin is a cardiac glycoside used to treat congestive heart failure and cardiac arrhythmias. It is 


supplied in tablets, injectable solution, and pediatric elixir. Recommended dosages vary depending on 
indication, route, and urgency of treatment. The maintenance dosage for patients who have been on a 
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stabilized dosage is 0.125 to 0.5 mg per day given orally (p.o.) or by intravenous (IV) injection. 
Digoxin is not administered by the intramuscular (IM) or subcutaneous (subcut) routes. 

For this example, the adult patient has been admitted to the hospital for surgery. The patient has 
been taking an oral maintenance dose of digoxin for 2 years, but will need to be given the usual dose 
by IV while NPO following surgery. You will retrieve the medication from the unit automated 
dispensing cabinet (ADC). The ADC drawer that opens contains cubbies located side by side, as 
illustrated in Figure 11-4. 


FIGURE 11-4 Illustrated ADC cubbies with prepackaged vials (a) box containing digoxin 
500 mcg per 2 mL single-dose vials; (b) dexamethasone 4 mg/mL single-dose vials; 
(c) dexamethasone 10 mg/mL single-dose vials 
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: | digoxin 500 meg per 2 mL | } | dexamethasone 4 mg/mL | dexamethasone 10 mg/mL 


(a) (b) (c) 


Used with permission fr 
whose products ar 
Used with permission fr 


Complete the dosage calculation. 


Step 1 Convert Select one vial from the box of single-dose vials of digoxin in the first 
cubby. Conversion is necessary. The units are in the same system (metric), 
but the ordered size units are mg and the supply is labeled as mcg. 
Remember that converting the larger unit (mg) to the smaller unit (mcg) 
will eliminate the decimal fraction. Convert the ordered units. 


Larger { Smaller > Multiply (<) or move decimal 3 places to the right. 
1 mg = 1,000 meg (known equivalent); conversion factor is 1,000 mcg/mg 
0.375 mg X 1,000 mcg/mg = 0.375. = 375 mcg 
| 
Order: digoxin 375 mcg IV daily 
Supply: digoxin 500 mcg per 2 mL 
Step 2 Think 375 mcg is less than 500 mcg. 


The amount to give will be less than 2 mL but more than | mL. 


Step 3 Calculate 2 xX Q= ce x 2mL = a mL = 1.5 mL (verifies estimate) 


Measure 1.5 mL in a3 mL syringe to administer as directed through an 
injection port on the IV tubing. 
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EXAMPLE 4 @ 
Order: Robinul 100 mcg IM stat 


Glycopyrrolate (Robinul) is an anticholinergic given as a one-time dose to inhibit 
salivation and excessive respiratory secretions prior to surgery or as adjunctive 
management of peptic ulcer disease. It is available in tablets and in solution for 
injection in 0.2 mg/mL concentration. The recommended adult dosage for control 
of secretions during surgery is 4.4 mcg/kg IM 30 to 60 min pre-op. 
For this example, you will prepare a one-time dosage for a patient 
scheduled for surgery. This medication is not part of the usual inventory in 
the ADC, so the pharmacy has delivered a single dose of the medication 
(Figure 11-5) to the hospital unit, labeled with the specific patient’s name. You 
will learn to calculate medication based on body weight in Chapter 13. 
Complete the dosage calculation. 


Step 1 Convert Conversion is necessary. The units are in the same 
system (metric), but the ordered size units are 
mcg and the supply is labeled as mg. Remember 
that converting the larger unit (mg) to the smaller 
unit (mcg) will eliminate the decimal fraction. Con- 
vert the supply units. 


Images courtesy of Baxter Healthcare 


Corporation. All rights reserved. 


: 


FIGURE 11-5 
Single-dose vial 
of glycopyrrolate 
(Robinul) 

0.2 mg/mL 


— 
NDC 10019-016-8 


0.2mg/mL.- 
FOR IMORIVUSE # 
1 mL 

Single Dose Vial 


Baxter Healthcare Corp. 


400-938-01 


Larger { Smaller > Multiply (<) or move decimal 3 places to the right. 


I mg = 1,000 mcg (known equivalent); conversion factor is 1,000 mcg/mg 


0.2 mg X 1,000 mcg/mg = 0.200. = 200 mcg 
ay 

Order: Robinul 100 mcg IM stat 

Supply: Robinul 200 mcg/mL 


Step 2 Think 100 mcg is less than 200 meg, or exactly half. The amount needed will be 


haliof ) milzsor-0:. sale 


i 
D 160 mace 


. ? es | “(~~ e 
Sten 3 Calculate 7 xX Q= 200 macs x 1mL = 5 mL = 0.5 mL (verifies estimate) 


The dose volume is less than the maximum for an adult intramuscular (IM) 
injection. Measure 0.5 mL in a 3 mL or | mL syringe for injection in one 
muscle site. If the syringe is prepackaged with a needle attached, check to 
be sure that the correct needle is used according to the patient’s size. 
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EXAMPLE 5 = 
Order: diphenhydramine 25 mg IM q-Gh p.r.n., itching 


Diphenhydramine is an antihistamine used to treat allergic reactions, motion sickness, insomnia, and 
symptoms of Parkinson’s disease. The oral forms are available over the counter under many brand 
names, the most recognizable being Benadryl. The solution for injection is available by prescription in 
50 mg/mL concentration. The recommended adult dosage to be given by the intramuscular (IM) or 
intravenous (IV) route is 10 to 50 mg, up to 100 mg if needed, and not to exceed 400 mg per day. 

For this example, the adult patient is complaining of itching. After checking to be sure that it has 
been at least 6 hours since the previous dose, you retrieve the medication from the unit automated 
dispensing cabinet (ADC). The ADC drawer that opens contains cubbies located side by side, as 
illustrated in Figure 11-6. Take care to read the labels closely. Both drugs are labeled with generic 
names that begin with “di” and include “HCI”. Additionally, the dosage strength of the concentration is 
50 mg for both. The use of “Tall Man” letters to spell out diphenhydrAMINE alerts you that this med- 
ication is on the list of look-alike/sound-alike drugs. Select one single-dose vial of diphenhydrAMINE 
HCI 50 mg/mL from the supply box and read the label on the vial to check for the “right drug” again. 


FIGURE 11-6 Illustrated ADC cubbies with prepackaged vials (a) diltiazem 
HCl SO mg per 10 mL in individual single-dose vials; (b) box containing 
diphenhydramine HCl 50 mg/mL single-dose vials 
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Let’s complete the dosage calculation using the Three-Step Approach. 


Step 1 Convert No conversion is necessary. The units are in the same system (metric) and 
the same size (mg). 


Step 2. Think 25 mg is half of 50 mg. You will need 5 of 1 mL, or exactly 0.5 mL. 


1 
Sitio ee x I mL = 


mL = 0.5 mL (verifies estimate) 


| 
wl 


Step 3 Calculate 


es 


> 
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0.5 mL 
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Measure 0.5 mL of diphenhydrAMINE in a 3 mL syringe or 1 mL syringe for injection in one muscle 
site. If the syringe is prepackaged with a needle attached, check to be sure that the correct needle is 


used according to the patient’s size. 


EXAMPLE 6 & 
Order: ketorolac 25 mg IM q.6h p.r.n., severe pain 


Ketorolac tromethamine is a nonsteroidal, anti-inflammatory drug used for severe acute pain in adults, 
usually postoperatively. It is supplied in tablets, ophthalmic solution, and solution for injection. The 
recommended adult dosage for the intramuscular (IM) or intravenous (IV) route is 15 mg to 30 mg 
q.6h, not to exceed 120 mg daily. It is not classified as a controlled substance, as are the opioid 
analgesics also used for severe pain. If the whole amount is not needed, the remainder may be 
discarded according to policy, without a witness. 

For this example, the adult patient is recovering in the hospital one day after surgery. The patient 
complains of pain, rating the severity as a 9 on a scale of 0 to 10. After checking to be sure that it has 
been at least 6 hours since the previous dose, the medication will be retrieved from the unit automated 
dispensing cabinet (ADC). The ADC drawer that opens contains cubbies located side by side, as 
illustrated in Figure 11-7. 


FIGURE 11-7 Illustrated ADC cubbies with individual single-dose vials (a) fosphenytoin sodium 
50 mg/mL; (b) ketorolac tromethamine 15 mg/mL; (c) ketorolac tromethamine 30 mg/mL 
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Let’s complete the first two steps of the dosage calculation before deciding which supply to remove 
from the ADC. 


Step 1 Convert No conversion is necessary. The units of the order and all supplied dosages 
are in the same system (metric) and the same size (mg). 


Step 2 Think There are two possible supply dosages to use. In order to administer the 
25 mg dose using the 15 mg/mL concentration, more than | mL but less 
than 2 mL will be needed, supplied in two | mL vials. Using the 30 mg/mL 
concentration, slightly less than | mL and only one | mL vial would be 
needed. Although either supply would provide a dose volume less than the 
maximum for an adult intramuscular (IM) injection, it would be more 
practical to select one 30 mg/mL vial. 


D ) y 
Calculate 2 xQ= ae x 1mL = 2 mL = 0.833 mL = 0.83 mL 


(Rounded to hundredths to measure in | mL syringe. Verifies estimate.) 


© Cengage Learning 2013 


Measure 0.83 mL of ketorolac tromethamine 30 mg/mL in a | mL syringe. 
If the syringe is prepackaged with a needle attached, check to be sure that 
the correct needle is used according to the patient’s size. Discard remaining 
solution as per hospital policy. 


REMEMBER 


Dosages measured in hundredths (such as 0.83 mL) and all amounts less than 0.5 mL should be 
prepared in a 1 mL syringe, that is calibrated in hundredths. However, if the route is intramuscular 
(IM), you may need to change needles to achieve a more appropriate length. 


EXAMPLE 7 = 
Order: Ativan 4 mg IV stat 


Lorazepam, the generic name for Ativan, is an antianxiety drug. It may also be given before surgery 
as a sedative and to treat continuous seizures called status epilepticus. It 1s available in tablets, 

oral solution, and solution for injection. The recommended adult dosage for a preanesthetic 
intramuscular (IM) injection is 0.05 mg/kg up to a maximum of 4 mg/kg. The standard dosage 

for status epilepticus is 4 mg intravenously (IV) injected at 2 mg per minute, which may be 
repeated as needed in 10 to 15 minutes. 

For this example, you will administer the medication to a hospitalized adult who is experiencing 
status epilepticus and receiving this medication as a one-time stat dose. You will retrieve the drug from 
the unit automated dispensing cabinet (ADC). Lorazepam (Ativan) is categorized as a Schedule IV 
controlled substance. Inventory is verified each time the medication is used. If the whole amount is not 
needed, the remainder must be wasted according to policy and witnessed by a second nurse. Most ADCs 
will only open the specific individual cubby containing the controlled substance. The ADC screen 
provides an option of using two different supplies of lorazepam (Ativan), as pictured in Figure 11-8. 
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FIGURE 11-8. Illustrated ADC cubbies with prepackaged vials of lorazepam (Ativan) 
(a) 2 mg/mL individual multidose vials; (b) box containing 4 mg/mL single-dose vials 


NDC 60977 For IV use, additional 
Ati dilution is required; see 
accompanying information 
ivan (lorazepam) {V. Usual Dosage: See accom- 
Injecti on panying information 
PROTECT FROM LIGHT - 
2 mg/mL R only Do not use if solution is 
’ discolored or contains a 
10 mL Vial precipitate 


FOR IM USE STORE INA 
FOR IV ROUTE, SEE DIRECTIONS REFRIGERATOR 
Baxter 


Mid. by Baxter Healthcare Corporation 


Deerfield, IL 60015 USA To open—Cut seal along dotted line 


NDC GOST 118201 Fach mL contains 4 mg 


Ati lorazepam, 0.18 mL 
ivan (lorazepam) [Tye polyethylene ve 8 

H H as ys in propylene glycol wit 
Injection y 2.0% benzyl alcohol as 


= preservative 
4 mg/mL R only Usual Dosage: 
‘ See enclosed information. 
25 X 1 mL Vials Do not use if solution is 


FOR IM USE; discolored or contains 
FOR IV USE DILUTION REQUIRED, a precipitate. 


SEE ENCLOSED DIRECTIONS abe! ape eae 
ise this carton to protec! 

Baxter contents from light. 

Baxter Healthcare Corporation STORE INA 

Deerfield, IL 60015 USA REFRIGERATOR 


NDC 60977-112-71 For IV use, additional 
Ati dilution is required; see 
accompanying information 
ivan (lorazepam) V. Usual Dosage: See accom 
Injection 


panying information 
PROTECT FROM LIGHT - 


2 mg/mL R only Do not use if solution is 
discolored or contains a 
10 mL Vial precipitate 


3axter Healthcare Corporation. 


B 


21609 


FOR IM USE STORE INA 
FOR Ww eons SEE DIRECTIONS REFRIGERATOR 


Mid, by by Baxter Healthcare Corporation 
Deerfield, |. 60015 USA 


LOELL 


NDC 60977-112-71 For IV use, additional 
Ati dilution is required; see 
accompanying information. 
ivan (lorazepam) 1V. Usual Dosage: See accom- 
Injection panying information. 
PROTECT FROM LIGHT - 
2 mg/mL R only Do not use if solution is 
discolored or contains a 
| 0 mt Vial precipitate 


MUSE STORE INA 
FOR i ge SEE DIRECTIONS REFRIGERATOR 


ni at Tater Healthcare Corporation 
Deerfield, IL 60015 USA 


lorazepam 2 mg/mL lorazepam 4 mg/mL 


(a) (b) 


Images courtesy of 
All rights reserved 


Images courtesy of Baxter Healthcare Corporation. All rights reserved. 


Complete the first two steps of the dosage calculation before removing the supply from the ADC. 


Step I Convert No conversion is necessary. The units of the order and all supplied dosages 
are in the same system (metric) and the same size (mg). 


Step 2 Think There are two possible supply dosages to use. The 2 mg/mL concentration 
is supplied in a 10 mL vial. That means that the total dosage available in 
the vial equals 20 mg (2 mg/mE X 10 mt/vial = 20 mg/vial). After 
administering the 4 mg dose, the 16 mg remaining would need to be 
wasted and witnessed. The 4 mg/mL concentration is supplied in 1 mL 
single-dose vials. The full dose would be used, so none would need to be 
wasted. This supply is the best choice. You anticipate that you will need to 
give | mL of the single-dose ‘vial. Remove one vial from the supply box 
and read the label again to double-check. 


A 


D wes : 
Step 3 Calculate Ho Os ce xX 1 mL = 1 mL (verifies estimate) 


= 
= £ 
(op) 


oN 
re 
eee eee eeeeeee| 
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You will probably want to figure this calculation in your head. It is obvious that you want to give 
1 mL. But make a habit of writing down the desired dosage, the supplied dosage, and the supplied 
quantity. Slowing yourself down just a little and seeing the numbers written down may prevent an 


error caused by reading the labels too quickly. The important decision in this example is selecting the 
correct supply strength. 
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The desired amount for this dose is measured using a 3 mL syringe and will be injected slowly 
through an injection port on the IV tubing. Techniques used to manage the rate of infusions for 
medications given by direct IV, or “slow IV push,” will be addressed in Chapter 15. 


QUICK REVIEW 


™ To solve parenteral dosage problems, apply the Three-Step Approach to dosage calculations: 
Step 1 Convert 


| Step 2. Think 


eas D (desired 4 
| Step 3 Calculate Stee x Q (quantity) = X (amount) 


m Prepare a maximum of 3 mL per IM injection site for an average-size adult, 1 mL per site for adult 
deltoid site, 2 mL for children ages 6 through 12, and 0.5 to 1 mL for children under age 6. 


= Calculate dose volumes and prepare injectable fractional doses in a syringe using these 
guidelines: 
= Standard doses more than 1 mL: Round to tenths and measure in a 3 mL syringe. The 3 mL 
| syringe is calibrated to 0.1 mL increments. Example: 1.53 mL is rounded to 1.5 mL and drawn 
up in a 3 mL syringe. 
= Small (less than 0.5 mL) doses: Round to hundredths and measure in a 1 mL syringe. Critical 
care and children’s doses less than 1 mL calculated in hundredths should also be measured in a 


1 mL syringe. The 1 mL syringe is calibrated in 0.01 mL increments. Example: 0.257 mL is 
rounded to 0.26 mL and drawn up in a1 mL syringe. 


= Amounts of 0.5 to 1 mL calculated in tenths can be accurately measured in either a 1 mL or 
3 mL syringe. 


Review Set 24 | 


For questions | through 6, let’s focus only on the mathematical aspects of dosage calculation to 
reinforce the Three-Step Approach and the dosage calculation formula. These problems will present 
different medication orders for drugs we have already worked with in the examples in this chapter. 
Use the labels provided for the supplied dosage, and draw an arrow on the syringe for the correct 
dose amount. 


1. Order: Dilaudid 1.5 mg IM q.6h p.r.n., severe pain 


Give: mL 


NDC 0641-0121-21 


Hydromorphone 
HCI Injection, USP 


2 mg/mL 


1 mL ‘ 
DOSETTE Vial only 
FOR SC, IMOR 
SLOW IV USE 
PROTECT FROM LIGHT 
Manufactured by 

Baxter Healthcare Corp. 
Deerfield, IL 60015 USA 
II | Wi ai_ii 
i} ii ni 


(01)00306410121213 


— = 


Mimi 


ee =o = —! 
YNQTN ON] AE dhs 
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*00-SS2-29P 


Lot 


EXp.:5 


Images courtesy of Baxter Healthcare Corporation. All rights reserved 
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i) 


. H 1 i [® 
. Order: digoxin 0.25 mg IV daily NDC 0641-1410-35 TM 


i ae Digoxin 40 packs each containing 


Injection, USP 25 x 2mL DOSETTE Ampuls 
500meg/2mL ss sieeiy 
Store at 20°-25 °C (68°-77 F). 


Baxter Healthcare Corporation 
Deerfield, IL 60015 USA iO 


TT 
TT) ee 
(01) 0 (30) 0100 


tie t 
5 Gis a OOM Omi aes 


mages courtesy of Baxter Healthcare Corporation. 


All rights reserved. 


© Cengage Learning 2013 


3. Order: ketorolac 25 mg IM q.Gh p.r.n., severe pain [AeA Cinna nnn cumenis 
KETOROLAC 


es = N 
6 = =o ae 
. r= ao 

Give: mL = | TROMETHAMINE ye en eee 

5 INJECTION USP ess Say = 

E " oo See Se 

= ADL Sao SZ 

a 2 co T= Se ca eH J 

s3 BASE Sey 

22 ota 222 

3 2 aisle wee 

a Oo 2ract 200 

= © 


Way Dep ead 


—_— == 
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4. Order: Robinul 125 mcg IM stat wi AR 
Give: mL 


r ie 
= ©] FORIM OR IV USE 
ae sees | algal 

SS = a e= “a ;| © 2] Single Dose Vial 

NO ATM ON OD TE |) 3 BP we state o 
s bol bid dutsiabdddask —) =e | er 

l << “VA 2322 
3 c 400-938-01 
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5. Order: diphenhydramine 10 mg IM q.6h p.rn., itching 


e LIGHT SENSITIVE: Keep covered in carton until time of use 
Give: mL 9 Tnopan Choe any Sted ie 


NDC 0641-0376-25 


DiphenhydrAMINE uct injection, usp 
50 mg/mL Ronly 


Each mL contains diphenhydramine hydro- 

HIGH POTENCY chloride 50 mg and benzethonium chloride 

100 mca in Water for Injection. pH 4.0-6,5; 

FOR DEEP INTRAMUSCULAR sodium hydroxide and/or hydrochloric acid 
OR SLOW INTRAVENOUS USE added, if needed, for pH adjustment 
ETT r Usual Dosage: See package insert. 

25 Xx 1 mL DOS E Vials PROTECT FROM LIGHT: Keep covered in 

Baxter carton until time of use 
Manufactured by Store at 20°-25°C (68°-77°F) [see USP 


Baxter Healthcare Corporation 
Deerfield, 1 60015 USA 462-219-00 Controlled Room Temperature). 


2 
8 
a 
3 
5 
g 
s 
3 
3 
5 
Ss 


Images courtesy of Baxter Healthcare 


Corporation. All rights reserved 
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caumlitn es = ——_ =—o7 = ae | 
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© Cengage Learning 2013 
6. Order: Ativan 3.4 mg IM X 1 dose pre-op r NDC 60977-112-71 For IV use, additional 


= Ati dilution is required; see 
£ accompanying information 
5 VAN (lorazepam) V. Usual Dosage: See accom- 
i Injection panying information 
PROTECT FROM LIGHT - 
2 mg/mL R, only Do not use if solution is 

‘ discolored tal 
10 ml Vial ee or contains a 
FOR IM USE STORE INA 
FOR IV ROUTE, SEE DIRECTIONS REFRIGERATOR 


Baxter 
Mid, by Baxter Healthcare Corporation 
Deerfield, IL 60015 USA 


Give: mL 


TO 


Images courtesy of Baxter 


l— ay <= a6 iil| — || 
anW: > 79 4 ¢ | 


ii in 
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For questions 7 through 12, the medications are stocked by the pharmacy in unit dose carts once 
every 24 hours at 1900 for each individual patient. For these medication-preparation simulations, utilize 
all aspects of safe dosage preparation and calculation of medications, including collecting data about the 
drug, selecting the supplied dosage, computing the dose, and measuring with equipment for medication 
administration. Refer to a nursing drug guide, such as the Delmar Nurse’s Drug Handbook, to answer 
specific questions about the medication prior to administering. 


Questions 7 through 9: The nurse is preparing to give Patient #1 the following routine and p.r.n. 
medications at 0800. The patient’s unit dose drawer is stocked with individual medication vials labeled 
as pictured below. 


NDC 63323-184-10 18410 


FOLIC ACID 
INJECTION, USP 
5 mg/mL 


For IM, lV or 
SC Use 


10 m L Rx only 


Multiple Dose Vial 


panic acid); 
mg 


alcohol 15 mg (added as 
servative); Water for Inj 


401864F 


only in the United States. 


TT 
3 63323-184-10 o 


NDC 0009-0626-01 


APP Pharmaceuticals, LLC 


Contains no more than 3500 mcg/L 
Schaumburg, !L 60173 


Sterile, Nonpyrogenic 

Each mL contains: Sodium folate 
Hydrochloric acid and/or sodium 
hydroxide for pH adjustment 

of aluminum 

PROTECT FROM LIGHT 

Retain vial in carton until contents 


(equivalent to 5 m 
edetate disodium 


SAMPLE. NOT FORH ; 2.5 mL Vial Rx only 
® 
Depo-Provera 


medroxyprogesterone 


Pharmaceuticals, LLC, whose products 


Used with permission from APP 


are availab 


acetate injectable 
suspension, USP 


For intramuscular use only 


400 mg/mL 


Distributed by 


REA AIST BEATS RPL 
Gi Pharmacia & Upjohn Co 
Division of Pfizer Inc, NY, NY 10017 


ONDANSETRON 2° 55390-12110 


2 mL Single Dose Vial 
INJECTION USP 2 ony 


Mfg for: 
4mg/2 mb pedtord Lavs™ 
Bedford, OH 44146 
2 mg/mL OND-V01 


(Ht 
Bill 


. 
sed with permission from Pfizer Inc 


I 
ul 


Used with permission from 
Bedford Laboratories. 


C 
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7. Order: folic acid 1,000 mcg IM daily for 10 days 


a. 


b. 


. By what parenteral routes may folic acid be administered? 


. What is the usual recommended adult dosage range? 


For what condition(s) is folic acid indicated? 


What dosage strengths of folic acid may be supplied in solution for injection? 


. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 


one dose. 


Give: mL 


. Mark the correct amount on the syringe: 


ou 
NQOTM ON DO KE 
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8. Order: medroxyprogesterone acetate 1g IM stat 


a. 


by 


For what condition(s) is medroxyprogesterone acetate indicated? 


What dosage strengths of medroxyprogesterone acetate may be supplied in solution for 
injection? 


. By what parenteral routes may medroxyprogesterone acetate be administered? 
. What is the usual recommended adult dosage range? 


. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 


one dose. 


Give: mL 


. Mark the correct amount on the syringe: 


oan 


wi 2 x = 
SI = = © A foo} 
Pept ty mudggea| 
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9. Order: ondansetron 3 mg slow IV push X 1 dose stat 


a. 


b. 


Gs 
d. 


(, 


For what condition(s) is ondansetron indicated? 


What dosage strengths of ondansetron may be supplied in solution for injection? 


By what parenteral routes may ondansetron be administered? 


What is the usual recommended adult dosage range? 


Identify the letter of the label showing the supplied dosage strength that you will use to calculate 
one dose. 
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f. Give: mL (Administer as directed through an injection port on the IV tubing.) 


g. Mark correct amount on the syringe: 


Z| 


im f : Sy = nv =z = 
ey pvuabe eed ued be 


© Cengage Learning 2013 


Questions 10 through 12: The nurse is preparing to give Patient #2 the following routine and p.r.n. 
medications at 2100. The patient’s unit dose drawer is stocked with individual medication vials labeled 
as pictured below. 


Ss 


e 


NDC 63323-010-02 1002 


GENTAMICIN 
INJECTION, USP 
oquivalent to 40 mg/mL Gentamicin 


NDC 63323-010-02 1002 


GENTAMICIN 
INJECTION, USP 
equivalent to 40 mg/mL Gentamicin 


oO 
3 
8 
somg2m. AT | i: 
S 
z 
€ 
$ 
ri 


401896D 
401896D 


: For IM or WW Use. 

Must be dilated tor IV use, 

2. ML Mutiple Dose Vial 

Sterile Rx only 


For iM or IV Use. 

Must be diluted tor IV use, 

2 ML Mute Dose Vial 

Sterile Rx only 


PP Pharmaceuticals, LLC 


Al 
& 


& 
4 
3 


Used with permission from 
APP Pharmaceuticals, LLC, 
whose products are available 
only in the United States 
Used with permission from 
APP Pharmaceuticals, LLC, 
whose products are available 
only in the United Stat 


SAMPLE. NOT FOR HUMAN USE SAMPLE, NOT FOR HUMAN USE 


NDC 00000-0000-00 


CLINDAMYCIN 


INJECTION, USP 


(9 grams/60 mL) 

For IM or IV Use 

DILUTE BEFORE IV USE 

1 mL Single Dose Vial Rx only 


DELMAR | Cengage 
D (@ L Learning 
For Educational Purposes Only 


HCI, 0.94% sodium citrate hydrous, 
1.26% citric acid anhydrous, and 
0.2% of a 9:1 mixture of methyl and 
propylparaben, as preservatives, pH is 
adjusted, if necessary, to 3.5 to 3.7 
with hydrochloric acid. 


FOR IM, SC OR IV USE 


Usual Dosage: See package insert 
for complete prescribing information. 
Store at 25°C (77°F); excursions 
permitted to 15°-30°C (59°-86°F). 
PROTECT FROM EXCESSIVE LIGHT. 
Manufactured for: 


Endo Pharmaceuticais Inc. 
Chadds Ford, PA 19317 


ycin phosphate equivalent to 
19 disodium edetate and 9.45 mg 


o 
o 
1 
f=} 
o 
f=) 
f=) 
1 
f=} 
f=) 
f=) 
oS 
o 
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70361/OK 


Lot: sm, 7 V4 


Exp: 


B 


CLINDAMYCIN 


INJECTION, USP 


(9 grams/60 mL) 
For IM or IV Use 

DILUTE BEFORE IV USE 

1 mL Single Dose Vial Rx only 


NDC 63323-010-02 1002 


GENTAMICIN 
IKJECTION, USP 
equivalent to 40 mg/mL Gentamicin 


80 mg/2 mL 

For iM or IV Use. 

Must be diluted for IV use. 

2. ML Mutipe Dose Vial 

Sterile Rx only 


Used with permission from Endo Pharmaceuticals Inc. 


00000-0000-00 
4018960 


3 63323-010-02 7 


APP Pharmaceuticals, LLC 
Scheurturg, 0. 60172 


DELMAR | Cengage 


D c L Learning 


For Educational Purposes Only 


Vial stoppers de not contain natural rubber latex. 


Lot 


Exp. Date 


SAMPLE. NOT FOR HUMAN USE 


© Cengage Learning 2013 
Used with permission from 
APP Pharmaceuticals, LLC, 
whose products are available 
only in the United States. 


10. Order: gentamicin 70 mg IV PB q.8h 


a. For what condition(s) is gentamicin indicated? 


b. What dosage strengths of gentamicin may be supplied in solution for injection? 


c. By what parenteral routes may gentamicin be administered? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 
one dose. 


i Give: mL (Inject into recommended-size piggyback bag.) 


g. Mark correct amount on the syringe: 
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11. Order: clindamycin 0.6 g IV PB q.12h 


a. For what condition(s) is clindamycin indicated? 


b. What dosage strengths of clindamycin may be supplied in solution for injection? 


c. By what parenteral routes may clindamycin be administered? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 
one dose. 


i Give: mL (Inject into recommended-size piggyback bag.) 


g. Mark correct amount on the syringe: 


—————e SS 4 il 
ey all] || 
(inhi ha 4| 


© Cengage Learning 2013 
12. Order: nalbuphine HCl 5 mg subcut q.4h p.rn., pain 


a. For what condition(s) is nalbuphine indicated? 


b. What dosage strengths of nalbuphine may be supplied in solution for injection? 


c. By what parenteral routes may nalbuphine be administered? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 
one dose. 


f. Give: mL 


g. Mark correct amount on the syringe: 


SSS 6) — u =| 
TAN +tTM ON OE SE 
: ae Ss © ueabalabo : ae 


© Cengage Learning 2013 


For questions 13 through 20, the medications will be retrieved from an automated dispensing cabinet 
(ADC), as illustrated below, to administer a variety of different orders. Utilize all aspects of safe dosage 
calculation of medication, including collecting data about the drug, selecting the supply dosage, 
computing the dose, and measuring with equipment for medication administration. Refer to a nursing 
drug guide, such as the Delmar Nurse’s Drug Handbook, to answer specific questions about the 
medication prior to administering. 


Used with permission from 


Bedford Laboratories 


mages courtesy of Baxter 


Healthcare. All rights reserved. 


VALPROAT 


NDC 55390-007-10 
Sterile 5 mL Single Dose Vial 


SODIUM INJECTION USP Usual Dosaye: See package insert. 


FOR IV INFUSION ONLY 


Valproic Acid Activity 
Rx ONLY 


CONTAINS NO PRESERVATIVES: 
Discard any unused solution, 

Store at 20° to 25°C (68° to 77°F) 
[See USP Controlled Room Temperature. 
Manufactured for 

Bedford Laboratories™ 


Bedford, OH 44146 VAL-V02 


| valproate 500 mg per 5 mL 


NDC 10019-510-78 
Diltiazem 
HCI Injection 
50 mg/10 mL (5 mg/mt) 


FOR DIRECT IV BOLUS INJECTION 


AND CONTINUOUS IV INFUSION 
Sterile 


10 mL Single Dose Vial 


R only 


Usual Dosage: See package insert. —= 
DISCARD UNUSED PORTION 


TERBUTALINE 


$ | SULFATE INJECTION USP 
oe 


Rx ONLY 


FOR SC INJECTION ONLY. 
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NDC 55390-101-10 
1 mL Sterile Vial 
Protect from light. 


Manufactured for: 
Bedford Laboratories™ 
Bedford, OH 44146 


TBT-V01 
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Non-latex 
Store under refrigeration 
2°- 8°C (36°-46°F) 


Date removed from refrigeration 


Date to be discarded 


Manufactured by Baxter Healthcare Corporation 
462-465-00 


Deerfield, IL 60015 USA 


c a 
c 
4 ii) 


BUMETANID 
INJECTION, USP 


NDC 55390-500-05 


4 mL VIAL 


5 ¢| INJECTION, USP 


RANITIDINE 0c 55390-616-10 2mL STERILE vial —— 


“Each mL contains ranitidine 25mg  ——\i 
-eee (as the hydrochloride) with phenol ae 
ai wea 


P50 mg/2 mb. | 5 mg as preservative. 


Rx ONLY 
25 mg/mL* Mfg for: Bedford Laboratories™ 


Bedford, OH 44146 RNPVO2 


ranitidine 50 mg per 2 mL 


Each mL contains: 0.25 mg bumetanide, 0.85% 
sodium chloride, 0.4% ammonium acetate as 
buffers, 0.01% edetate disodium, 1% benzyl 


PROPRANOLOL 
HCI INJECTION USP 


alcohol as preservative and pH adjusted to 
approximately 7 with sodium hydroxide. 

Usual Dosage: See package insert. 

Store at controlled room temperature 15° to 30° C 
(59° to 86°F) 


Manufactured for 
Bedford Laboratories™ 
Bedford, OH 44146 


For lV or IM Use 


1g /4 ml 


0.25 mg/mL 
Rx ONLY 


nission from 


Bedford Laboratories 


FOR IV USE ONLY 


propranolol 1 mg/mL 


Peacoto ee 000 ln | 


NDC 63323-403-10 400310 

FOSPHENYTOIN 

SODIUM 

INJECTION, USP 
a fe 
(50 mg PE/mL) 

(PE = phenytoin sodium 

equivalents) 


For IM or lV use 
10 mL Single Use Vial 


Store at 20° to 25°C (68° to 


Usual Dosage: See package 
77°F). [See USP.] 


Used with permission from 
insert. 


Bedford Laboratories 
NDC 55390-003-10 

1 mL Single dose vial 
Bedford Laboratories™ 
Bedford, OH 44146 


Manufactured for: 


AMIODARONE ‘°° 3900710 


3 mL Single Use Vial 
HCI INJECTION Usual Dosage: See package insert. 
FOR IV USE ONLY 


MUST BE DILUTED. 


Store at 20° to 25°C (68° to 77°F). See 
USP. Retain in carton until time of use. 
50 mg/mL 
Rx ONLY 


vith permission from APP 
402315A 


Pharmaceuticals, LLC, whose 


produ 


3 63323-403-10 2 


UVRRIR ) 


Mfg for: 
Bedford Labs™ 
Bedford, OH 44146 


Rx only = 


= 
a 


cts are available only in the 


United States. 


Vial stoppers do not contain natural rubber 


latex 
APP Pharmaceuticals, LLC 
Schaumburg, \L 60 


Usual Dosage: Set 


APP 


SAMPLE. NOT FOR HUMAN USE. 


fosphenytoin 500 mg/10 mL 


13. Order: terbutaline 250 mcg subcut stat and repeat q.15 to 30 min if no significant improvement 


Used with permission from 


Bedford Laboratories. 


[ amiodarone 150 mg per 3 mL | 


a. For what condition(s) is terbutaline indicated? 


b. What dosage strengths of terbutaline may be supplied in solution for injection? 


c. By what parenteral routes may terbutaline be administered? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 
one dose. 


f. Give: 


mL 


g. Mark correct amount on the syringe: 
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. Order: bumetanide 500 mcg slow IV push stat 


a. For what condition(s) is bumetanide indicated? 


b. What dosage strengths of bumetanide may be supplied in solution for injection? 


c. By what parenteral routes may bumetanide be administered? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the label showing the supplied dosage strength that you will use to calculate one 
dose. 


tee Give: mL (Administer as directed through an injection port on the IV tubing.) 


. Mark correct amount on the syringe: 


’ we x x / 
i ® A 6 l 
fae Wee ee ee EE OBES DOU BEEEEE | 


a. For what condition(s) 1s ranitidine indicated? 


geo 
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Order: ranitidine 35 mg IV q.6h 


b. What dosage strengths of ranitidine may be supplied in solution for injection? 


c. By what parenteral routes may ranitidine be administered? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 
one dose. 


ta Give: mL (Dilute further, as directed, in a large syringe or IV piggyback bag.) 


g. Mark correct amount on the syringe: 


=S m rc © N isp) 
Tee 
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Order: valproate sodium 420 mg IV PB q.12h 


a. For what condition(s) is valproate indicated? 


b. What dosage strengths of valproate may be supplied in solution for injection? 


c. By what parenteral routes may valproate be administered? 
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d. What is the usual recommended adult dosage range? 


e. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 
one dose. 


i Give: mL (Inject into the recommended-size IV piggyback bag.) 


g. Mark correct amount on the syringe: 
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. Order: propranolol 2 mg IV slow push stat 


a. For what condition(s) is propranolol indicated? 


b. What dosage strengths of propranolol may be supplied in solution for injection? 


c. By what parenteral routes may propranolol be administered? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 
one dose. 


i, Give: mL (Administer as directed through an injection port on the IV tubing.) 


. Mark correct amount on the syringe: 
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. Order: amiodarone 360 mg |V PB (over 6 h at 1 mg/min) 


a. For what condition(s) is amiodarone indicated? 


b. What dosage strengths of amiodarone may be supplied in solution for injection? 


c. By what parenteral routes may amiodarone be administered? 


d. What is the usual recommended adult dosage range? 


e. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 
one dose. 


ft sGve: mL (Inject into a recommended-size IV piggyback bag.) 


g. Mark correct amount on the syringe: 


: UJ on 
Pe nmtnonoo rF 
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19. Order: fosphenytoin 260 mg IV daily until tolerating PO fluids 


a. 


b. 


ge 


. By what parenteral routes may fosphenytoin be administered? 


. What is the usual recommended adult dosage range? 


For what condition(s) is fosphenytoin indicated? 


What dosage strengths of fosphenytoin may be supplied in solution for injection? 


. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 


one dose. 


= Give: mL (Dilute further, as directed, in a large syringe or IV piggyback bag.) 


. Mark correct amount on the syringe: 


©0 a CF i ing | 
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20. Order: diltiazem 18 mg IV bolus stat 


a. For what condition(s) is diltiazem indicated? 


gq 
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. By what parenteral routes may diltiazem be administered? 


. What is the usual recommended adult dosage range? 


. What dosage strengths of diltiazem may be supplied in solution for injection? 


. Identify the letter of the label showing the supplied dosage strength that you will use to calculate 


one dose . 


. Give: mL 


. Mark correct amount on the syringe: 


0B | 


After completing these problems, see pages 612—619 to check your answers. 


HIGH-ALERT PARENTERAL MEDICATIONS 


The Institute for Safe Medication Practices (ISMP) defines high-alert medications as “drugs that bear 
a heightened risk of causing significant patient harm when they are used in error” (ISMP, 2008a). 
The ISMP has published a list of classes/categories of high-alert medications and specific medications 
that require special safeguards to reduce the risk of errors leading to devastating consequences. Heparin 
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(antithrombotic agent) and insulin (antidiabetic agent) have been identified as two of the high-alert 
medications with the greatest safety risk. In addition to dosage calculation errors, fatal dosing errors 
have been associated with confusing various concentrations of the drug, reading drug labels incorrectly, 
and making mistakes in filling automated dispensing cabinets (ADCs). Other fatal errors have occurred 
when insulin and heparin have been mixed up. Heparin and insulin are both measured in units, 
administered by the subcutaneous or intravenous route, and supplied in multidose vials that may look 
similar. Additionally, both of these drugs are used on a daily basis on nursing units and may be placed 
near each other on a counter or medication cart. Many hospitals require double verification before 
administration of high-alert drugs. The double-check should include the chart order, the 
product selected, the calculated dose, and the dose drawn up. 


FIGURE 11-9 Sample high-alert medications (a) heparin lock flush 100 units/mL; (b) regular human 
insulin 100 units/mL 
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Consider the two sample insulin and heparin labels pictured in Figure 11-9. Imagine that they are 
sitting side by side on a counter in the medication room. As the nurse prepares to flush an intravenous 
access port with the standard | mL of heparin flush, the insulin vial is picked up by mistake. There is 
no second nurse available in the medication room to do an independent check, so the nurse measures 
1 mL from the insulin vial and finds another nurse at the nurses’ station to check the syringe. Soon after 
the 100 units of insulin are injected into the IV, the patient starts to show signs of severe hypoglycemia, 
a life-threatening condition. The shortcut the nurse took to verify the dose is considered a 
“work-around.” The risk of medication errors increases when nurses “work around” standard policies 
and procedures because the planned method is time consuming or inconvenient. 

In this chapter, we will practice calculating and drawing up heparin and insulin to be administered 
subcutaneously (subcut), along with some basic intravenous (IV) heparin calculations. You will learn 
more-advanced skills for complex orders and the intravenous (IV) administration of these and other 
high-risk drugs in Chapter 17. 


Heparin 


Anticoagulants are used to prevent the formation or extension of blood clots, a condition known as 
thrombosis. Contrary to a common misconception, anticoagulants do not dissolve clots. Hemorrhage is a 
potential life-threatening adverse reaction. Subcutaneous heparin may be administered as a prophylaxis for 
thromboembolism prior to and following surgery. IV locks, which are venous access ports without 
continuous IV fluid infusing, will be injected periodically with very low doses of heparin to maintain 
patency by preventing clots from forming at the insertion site. Treatment for thrombosis is initially started 
with intravenous heparin or heparin-like drugs for rapid results. Heparin therapy frequently consists of a 
combination of intermittent IV boluses (large doses to achieve a rapid, therapeutic effect) and continuous IV 
infusions. In this section, you will practice calculation for subcutaneous injections and IV boluses. You will 
learn to calculate doses to manage continuous IV heparin infusions according to protocols in Chapter 17. 
In the following four examples, the supply dosages will be retrieved from the ADC cubby drawer 


illustrated in Figure 11-10. 
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FIGURE 11-10. Illustrated ADC cubbies with vials of heparin in various concentrations 
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heparin 1,000 units/mL heparin 10,000 units/mL 


EXAMPLE 1 # 
Order: heparin 5,000 units subcut 2 h prior to surgery 


For this example, the patient is at risk for thromboembolism and the patient is scheduled for routine 
surgery. You will retrieve the heparin supply dosage from the ADC (Figure 11-10). Heparin solution for 
injection is supplied in 10 units/mL, 100 units/mL, 1,000 units/mL, 5,000 units/mL, 7,500 units/mL, 
10,000 units/mL, 20,000 units/mL, and 40,000 units/mL—each in single-dose and multidose vials. The 
usual recommended adult dosage for prophylaxis of thromboembolism is 5,000 units 2 h pre-op, then 
q.8 to 12 h. 

Complete the dosage calculation using the Three-Step Approach. 


Step | Convert No conversion is necessary. The order and the supplied dosages are in the 
same unit of measurement—units. 


Step 2 Think There is a supply dosage, as represented in Figure 11-10, that is identical to 
the ordered dose: 5,000 units/mL. The total volume in the vial is also 1 mL. 
Using this vial will leave no remaining solution to store. Another option is 
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the 10,000 units/mL supply in a 10 mL multidose vial. Selecting this vial 
would require calculating a dose and discarding the remaining medication or 
storing the vial until after surgery. The 5,000 units/mL | mL vial is the 
better choice. 


Step 3 Calculate No calculation is needed. It is obvious that 1 mL will be needed. 


* oa © AQ © 
ith ba eee] 
1 mL 
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Measure | mL of heparin from the 5,000 units/mL supply. Provide the order, vial, and syringe to 
another nurse for independent verification and documentation. If the syringe is prepackaged with a 
needle attached, check to be sure the correct needle is used for a subcutaneous injection site. Heparin 
is usually administered in the abdomen. 


EXAMPLE 2 
Order: Flush PICC line with 3 mL heparin-lock flush 10 units/mL q.iZh 


For this example, the patient will need an IV access port for an extended period of time. A peripherally 
inserted central line (PICC) is a longer IV catheter that may require flushing with a low concentration of 
heparin solution to remain patent. Heparin solution for flushing IV locks is supplied in 10 units/mL and 100 
units/mL. The usual recommended dosage for a lock is an injection of 10 to 100 units/mL heparin solution 
in sufficient quantity to fill the entire IV catheter to the tip. Hospital policy usually specifies the required 
dosage strength and amount for PICC lines for each facility, generally ranging from 3 to 6 mL. 

Complete the dosage calculation using the Three-Step Approach. 


Step 1 Convert No conversion is necessary. The order and the supplied dosages are in the 
same unit of measurement—units. 


Step 2 Think There is one supply dosage as represented in Figure | 1-10 that is appropriate for 
this heparin flush: 10 units/mL. The other supply dosages (1,000 units/mL, 
5,000 units/mL, and 10,000 units/mL) far exceed the recommended 
concentration. The total volume in the vial shown in Figure 11-10 is only 1 mL. 
Three vials will be needed for this dose. Remove 3 vials of 10 units/mL 
strength, and check to be certain each vial removed is in the strength or the 
concentration desired. 


Step 3 Calculate No calculation is needed. The order specifies the concentration and the 
volume in mL. 
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Measure 3 mL of heparin from the 3 supplied vials of 10 units/mL. Provide the order, all 3 vials, and 
the syringe to another nurse for independent verification and documentation. Consider the inconvenience 
and potential for a medication error when using multiple vials. It would also be a good nursing judgment 
to contact the pharmacy to inquire about a larger, multidose vial to be supplied for this patient. 
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EXAMPLE 3 @ 
Order: heparin 8,000 units IV bolus ASAP prior to initiation of continuous heparin infusion 


There are various options for the treatment of thrombosis with heparin, including subcutaneous 
injections ranging from q.8 to 12 h, intermittent direct IV doses, and continuous IV infusions. Some 
hospitals have approved protocols for heparin therapy, which you will learn about in Chapter 17. The 
recommended dosage is often based on the patient’s weight and is adjusted by conducting periodic 
blood tests. The patient in this example will be receiving a bolus loading dose of heparin by direct IV, | 
followed by a continuous IV heparin infusion. 

Complete the dosage calculation using the Three-Step Approach. 


Step 1 Convert No conversion is necessary. The order and the supplied dosages are in the 
same unit of measurement—units. 


Step 2 Think There are 3 possible supply dosage strengths represented in Figure 11-10 that 
could be used. The 5,000 units/mL supply dosage may be used, but because 
the total volume in the vial is only | mL, 2 vials would be needed. Both the 
10 mL vial of 1,000 units/mL and the 10 mL vial of 10,000 units/mL would 
supply the full ordered dosage. Compare these two concentrations. The 
amount needed from the 10,000 units/mL vial would be a very small and 
highly concentrated amount. Even small variations when measuring in a 
syringe would be significant. By contrast, the amount needed from the 
1,000 units/mL vial would be a larger and more diluted amount. Variations 
when measuring this concentration would be much less significant. Heparin 
protocols often specify the use of this concentration for [V boluses. Because 
8,000 units is 8 times larger than 1,000 units, you will need 8 times | mL, 
or exactly 8 mL. Unlike subcutaneous and intramuscular injections, larger 
volumes may be administered safely by the intravenous route. The 
1,000 units/mL 10 mL vial is the better choice. Select one vial and check the 
label to be certain it is the desired concentration. 


8 
D 8.000 uarts 


S 


Step 3 Calculate H * Q= L060 units x 1mL = 8 mL (verifies estimate) 
] 
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Measure 8 mL of heparin in a 10 mL syringe from the 1,000 units/mL supply. Provide the order, 
vial, and syringe to another nurse for independent verification and documentation. 


EXAMPLE 4 @ 
Order: DW 500 mL ¢ heparin 25,000 units IV at 1,000 units/h 


The patient in Example 3 received the bolus, which will now be followed by a continuous 
infusion. Frequently, IV solutions with heparin additive come premixed or prepared by the 
hospital pharmacy. But there may be situations when a nurse will need to mix the IV solution for 
continuous infusion. 
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Complete the dosage calculation using the Three-Step Approach. 


Step 1 Convert No conversion is necessary. The order and the supplied dosages are in the 
same unit of measurement—units. 
Step2 Think The 10,000 units/mL supply dosage is the only vial depicted in Figure 11-10 


that will provide 25,000 units. If there are 10,000 units in | mL, there are a 
total of 50,000 units in the 5 mL vial. This order for 25,000 units is half of 
the total volume in the vial, or 2.5 mL. Select one 10,000 units/mL vial, and 
check the label to be certain it is the desired concentration. 


D 25-600 units 
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Measure 2.5 mL of heparin from the 10,000 unit/mL supply in a 3 mL syringe. Provide the order, 
vial, and syringe to another nurse for independent verification and documentation. Add the heparin 
solution to the 500 mL IV PB bag of 5% dextrose in water (D,W) through the injection port. Label with 
the patient’s name, drug name and concentration, dosage and amount added, date and time prepared, and 
your signature. You will learn about managing the rate of continuous IV infusions in Chapters 15 and 17. 


Insulin 


Insulin, a hormone made in the pancreas, is necessary for the metabolism of glucose, proteins, and fats. 
Patients who are deficient in insulin (insulin-dependent diabetics) are required to take insulin by injection 
daily. Insulin is a ready-to-use solution that is measured in units. The common supply dosage of insulin 
is 100 units per mL, which is abbreviated on the label as U-100. Insulin is also available as 500 units 
per mL (U-500). This supply dosage is used in special circumstances for diabetic patients with marked 
insulin resistance (such as daily requirements of more than 200 units). 


MATH TIP 


Think: U-100 = 100 units per mL 
Think: U-500 = 500 units per mL 


CAUTION 

Accuracy in insulin preparation and administration is critical. Inaccuracy is potentially 
life-threatening. It is essential for nurses to understand the information on the insulin label, to 
correctly interpret the insulin order, and to select the correct syringe to accurately measure 
insulin for administration. It is critical to understand that U-500 insulin (S00 units/mL) is five 
times as concentrated as U-100 insulin (100 units/mL). Extreme caution must be exercised in 
the administration of U-500 insulin, because inadvertent overdose may result in 
irreversible insulin shock and death. 


Insulin Labels 


Figure 11-11 identifies the essential components of insulin labels. The insulin label includes important 
information. For example, the brand and generic names, the supply dosage or concentration, and the 
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storage instructions are details routinely found on most parenteral drug labels. Chapter 8 explains these 
and other typical drug-label components. Compare the U-100 and U-500 insulin labels to find important 


identifiers and differences. 


FIGURE 11-11 (a) U-100 insulin label; (b) U-500 insulin label 
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Insulin Action Times 


Insulin is categorized by action times, as described by McCulloch (2008). 


= Rapid-acting—S to 15 min, peak in 45 to 75 min, 2-4 h duration: lispro, aspart, and glulisine 


Short-acting—30 min, peak in 2 to 4 h, 5-8 h duration: regular 


Intermediate-acting—2 h, peak in 6 to 10 h, 18—28 h duration: NPH 
® Long-acting—2 h, no peak, 6—24 h duration: detemir and glargine 


Regular and NPH insulin are the two types used most frequently, and they are often mixed. Notice the 
uppercase, bold letters on these two insulin types: R for regular insulin and N for NPH insulin. These. 
letters are important visual identifiers when selecting the insulin type. Further, note the different 
concentrations of regular insulin: regular U-100 (100 units/mL) and regular U-500 (500 units/mL). 
Figure 11-12 (a—j) shows a sampling of insulin labels, arranged by action times. 


FIGURE 11-12 Labels for insulin types grouped by action times 
Rapid-acting (labels a—c) 
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Short-acting (labels d—f) 


FIGURE 11-12 Continued 
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Premixed, Combination Insulin 


Premixed insulin preparations contain two types of insulin—rapid- or short-acting with intermediate- 
acting—in the same insulin vial or pen. This is a convenience for patients who are in a treatment plan 
using a standard ratio of these insulins, reducing the number of injections required. Several premixed 
insulin combinations are commercially available. Figure 11-13 (a—c) depicts three of these preparations. 


FIGURE 11-13 Premixed, combination insulins 
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(c) 


It is important to carefully read the labels to understand what types of insulin are included in. 
each combination. Notice that Novolin 70/30 (Figure 11-13a) includes 70% NPH U-100 insulin, an 
intermediate-acting agent, and 30% regular U-100 insulin, a short-acting agent, in each unit. Therefore, 
if the physician orders 10 units of 70/30 U-100 insulin, the patient would receive 7 units of NPH insulin 
(70%, or 0.7 X 10 units = 7 units) and 3 units of regular insulin (30%, or 0.3 X 10 units = 3 units) in 
the 70/30 concentration. If the physician orders 20 units of 70/30 insulin, the patient would receive 
14 units (0.7 * 20 = 14) of NPH and 6 units (0.3 * 20 ='6) of regular insulin. 

The Humalog Mix 75/25 U-100 insulin concentration is 75% of insulin lispro protamine suspension, 
an intermediate-acting agent, and 25% of insulin lispro solution, a rapid-acting agent. Therefore, if the 
physician orders 24 units of Humalog 75/25 U-100 insulin, the patient would receive 18 units of insulin 
lispro protamine suspension (75%, or 0.75 X 24 units = 18 units) and 6 units of insulin lispro solution 
(25%, or 0.25 X 24 units = 6 units). 

It is easy to mistake one 70/30 preparation for another. For example, check out the differences 
between the labels for Novolin 70/30 (Figure 11-13a) and NovoLog 70/30 (Figure 11-13b). The Novolin 
is a combination of NPH and regular U-100 insulins, but the NovoLog is a combination of aspart 
protamine and aspart. These all have different action times, and selecting the wrong combination could 
be a serious and life-threatening error. 


CAUTION 


Insulin repeatedly is at or near the top of the list of high-alert medications that can lead to errors 
and patient harm (Cohen, 2007; Grissinger, 2010; Hahn, 2007; ISMP, 2008a; Onufer, 2002). Avoid a 
potentially life-threatening medication error. Carefully read the label, and compare it to the drug 
order to ensure that you select the correct action time, strength, and type of insulin. 


Courtesy of Medtronic Mini Med, Inc. 
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Interpreting the Insulin Order 


Insulin orders must be written clearly and contain specific information to ensure correct administration 
and prevent errors. An insulin order should contain: 


1. The brand and generic names and the action time. Patients are instructed to stay with the same 
manufacturer’s brand-name insulin. Slight variations between brands can affect an individual’s 
response. Verify with the patient, both the usual brand name used and the actual insulin supplied 
before administration. Look for one of the four insulin action times: rapid-acting (e.g., lispro), 
short-acting (e.g., regular), intermediate-acting (e.g., NPH), or long-acting (e.g., detemir). 

2. The supply dosage (concentration) and number of units to be given—for example, U-100 regular 
insulin 40 units. 


3. The route of administration and time or frequency. All insulin may be administered 
subcutaneously (subcut), and regular U-100 insulin may additionally be administered 
intravenously (IV). 


EXAMPLES #8 


Humulin R regular U-100 insulin 14 units subcut stat 


Novolin N NPH U-100 insulin 24 units subcut 5 hour a breakfast 


Insulin Administration 


The primary route of insulin administration is by subcutaneous injection. Regular U-100 insulin can also 
be administered intravenously. The schedule and frequency for insulin administration vary based on 
the needs of the individual patient. The insulin pump is one method for insulin administration 
(Figure 11-14). Insulin pumps deliver rapid- or short-acting insulin 24 hours a day through a catheter 
placed under the skin. Pumps can be programmed to deliver a basal rate and/or bolus doses. Basal insulin 
is delivered continuously over 24 hours to keep blood glucose levels within a target range between meals 
and overnight. The basal rate can be programmed to deliver different rates at different times of the day 
and night. Bolus doses can be delivered at mealtimes to provide control for additional food intake. 


FIGURE 11-14 Insulin pump 
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Measuring Insulin in an Insulin Syringe 


The insulin syringe and the measurement of insulin were introduced in Chapter 6. This critical skill 
warrants your attention again. Once you understand (a) how insulin is packaged, (b) about different 
concentrations (i.e., U-100 or U-500), and (c) how to use the insulin syringe, you will find insulin 
dosage simple. 


RULE 


™ Measure U-100 insulin in a U-100 insulin syringe only. Do not use a 3 mL or 1 mL syringe to 
measure U-100 insulin. 


m Use U-100 insulin syringes to measure U-100 insulin only. Do not measure other drugs supplied in 
units in a U-100 insulin syringe. 


= Measure U-500 insulin in a 1 mL syringe. Take extra precautions, when measuring and 
administering U-500 insulin, to note that the concentration is 500 units/mL. Correct dosage 
requires a calculation. 


= Two nurses must check insulin dosage before administration to the patient. 


Measuring U-100 insulin with the insulin syringe is simple. The insulin syringe makes it possible to 
obtain a correct dosage without mathematical calculation. Let’s look at three different U-100 insulin 
syringes. They are the standard (100 unit) capacity and the Lo-Dose (50 unit and 30 unit) capacity. 


Standard U-100 Insulin Syringe 


Recall from Chapter 6 that the standard U-100 insulin syringe (Figure 11-15) is a dual-scale syringe with 100 
units/mL capacity. It is calibrated on one side in even-numbered 2-unit increments (2, 4, 6, . . .), with every 
10 units labeled (10, 20, 30, . . .). It is calibrated on the opposite side in odd-numbered 2-unit increments 
(1, 3, 5, ...), with every 10 units labeled (5, 15, 25, . . .). It is not necessary to use the dosage calculation 
formula to measure the volume for preparing U-100 insulin. The insulin syringe is specially designed to 
measure a dose of insulin in units. The important skill is correctly reading the syringe calibrations. 


FIGURE 11-15 Standard U-100 insulin syringe 
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EXAMPLE a 
Order: Lantus U-100 insulin 73 units subcut daily at O900 


Lantus insulin (Figure 11-16) is a brand name for the long-acting insulin glargine, with 
duration of up to 24 hours. For this example, the patient is an adult with insulin-dependent 
diabetes, admitted to the hospital for a medical problem unrelated to diabetes. Prior to the 
morning dose of insulin, the point-of-care blood glucose measurement supported the need for 
insulin therapy. On this nursing unit, the pharmacy supplies a multidose vial of Lantus to the 
patient’s unit, dose drawer. Apply the Three-Step Approach to measure and prepare the order. 
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FIGURE 11-16 U-100 insulin glargine (Lantus), 10 mL multidose vial in unit-dose drawer 
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Step 1 Convert No conversion needed. Order and supply for insulin will always be in units. 


Step 2 Think Because there are 100 units in each mL, one dose of 73 units will be less than 
1 mL, so there should be at least 10 doses available in one 10 mL multidose 
vial. If this vial has been used before, the date and time it was opened should 
be checked for expiration according to hospital policy. Turning the syringe to 
view the odd-numbered side and counting by 2 units for each calibration line, 
the correct amount should be found between 65 and 75 units. 


Step 3 Calculate Although no dosage calculation is necessary, counting by 2s can be confusing, 
especially for odd numbers. 75 units — 73 units = 2 units. One calibration line 
equals 2 units. Starting at 75 units on the odd-unit scale, count | calibration 
line toward 65 units. Filled syringe verifies estimate. Again, what seems like a 
simple measurement requires careful attention to the details of the syringe: find 
the correct side of the syringe to view the measurement, and recognize the 
value of each calibration. After drawing up insulin, provide the order, vial, and 
syringe to another nurse for independent verification and documentation. 
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CAUTION 


Look carefully at the increments on the standard U-100 insulin syringe with the dual scale. The 
volume from one mark to the next (on either side) is 2 units. You are probably comfortable counting 
by twos for even numbers; however, pay closer attention when counting by twos with odd numbers. 


Lo-Dose U-100 Insulin Syringes 


Recall from Chapter 6 that the 50-unit Lo-Dose U-100 insulin syringe (Figure 11-17a) is a single-scale 
syringe with 50 units per 0.5 mL capacity. It is calibrated in 1-unit increments with every 5 units labeled 
(5, 10, 15,.. .) up to 50 units. The 30-unit Lo-Dose U-100 insulin syringe (Figure 11-17b) is a single- 
scale syringe with 30 units per 0.3 mL capacity. It is also calibrated in |-unit increments with every 
5 units labeled (5, 10, 15, . . .) up to 30 units. The enlarged 50-unit and 30-unit calibration of these 
syringes provides more space between increment lines, making it easier to read and use for measuring 
low dosages of insulin, resulting in a more accurate dose. 

It is not necessary to use the dosage calculation formula to measure the volume of U-100 insulin. 
The U-100 insulin syringe is specially designed to measure a dose of insulin in units. 


288 


Section 3 “®e" Drug Dosage Calculations 


FIGURE 11-17 (a) 50-unit U-100 insulin syringe; () 30-unit U-100 insulin syringe 
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EXAMPLE 1 @ 
Order: NovoLog 70/30 U-100 insulin 32 units subcut daily at O700 
FIGURE 11-18 U-100 NovoLog Mix 70/30, 10 mL multidose vial in unit-dose drawer 


® NovoLog is a 


registered trademark of Novo 


Novdisk Inc. 


© Novo Nordisk Inc. Reprinted 


with permission. 


NovoLog insulin is a brand name for the premixed combination insulin with 70% of the intermediate- 
acting insulin aspart protamine suspension and 30% of the rapid-acting insulin aspart with a duration 
of 18 to 24 hours. For this example, the patient is an adult with insulin-dependent diabetes, admitted 
to the hospital for a medical problem unrelated to diabetes. Prior to the morning dose of insulin, the 
point-of-care blood glucose measurement supported the need for insulin therapy. On this nursing unit, 
the pharmacy supplies a multidose vial of NovoLog (Figure 11-18) to the patient’s unit dose drawer. 


Apply the Three-Step Approach. 
Step | Convert No conversion needed. Order and supply for insulin will always be in units. 


Step2 Think The ordered dose is greater than 30 units but less than 50 units. Choose the © 
50-unit syringe. Because the syringe measures 50 units in each 0.5 mL, one 
dose of 32 units will be less than 0.5 mL, so there should be at least 20 
doses available in one 10 mL multidose vial. If this vial has been used 
before, the date and time it was opened should be checked for expiration 
according to hospital policy. Each incremental line is equal to 1 unit of 
insulin. After counting by | unit for each calibration line, the correct amount 
should be found between 30 and 35 units. 


Step 3 Calculate No calculation is necessary. Draw up NovoLog 70/30 to the 32 unit line, as 
shown on the filled syringe. After drawing up insulin, provide the order, vial, 
and syringe to another nurse for independent verification and documentation. 


USE U-100 ONLY 
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EXAMPLE 2 @ 
Order: Humalog U-100 insulin 12 units subcut stat 


Humalog insulin is a brand name for the rapid-acting insulin lispro, with an onset of action within 
15 minutes. For this example, the patient is an adult admitted through the emergency department, with a 
diagnosis of pneumonia. The point-of-care blood glucose measurement indicated a higher-than-normal 
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level. In the emergency department, the pharmacy supplies rapid- and short-acting multidose vials of 
insulin in the automated dispensing cabinet (ADC). The ADC drawer that opens contains cubbies located 
side by side, as illustrated in Figure 11-19. 


FIGURE 11-19 Illustrated ADC cubbies with 10 mL multidose vials (a) Humalog U-100; (b) Humulin 
R U-100; (c) Humulin R U-500 
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trademark of Eli Lilly and Company Company. 
(a) (b) (c) 
Apply the Three-Step Approach. 
Step 1 Convert No conversion needed. Order and supply for insulin will always be in units. 
Step 2 Think All three insulin vials look similar. They are all manufactured by Lilly and 


begin with the same three letters: “Hum”. Compare the labels closely. From the 
left, the first supply dosage is the rapid-acting insulin lispro (Figure 11-19a), 
the second is the short-acting regular insulin (Figure 11-19b), and the third is 
also a regular insulin but in the very concentrated form of 500 units per mL 
(Figure 1 1-19c). Choose a vial of the Humalog insulin from the first cubby. 
The ordered dosage is small and less than 30 units. If available, use the 30-unit 
Lo-Dose insulin syringe. Each incremental line is equal to | unit of insulin. 
After counting by | unit for each calibration line, the correct amount should be 
found between 10 and [5 units. 


Step 3 Calculate No calculation is necessary. Draw up Humalog U-100 insulin to the 12-unit 
line. The filled syringe depicts this amount. After drawing up insulin, 
provide the order, vial, and syringe to another nurse for independent 
verification and documentation. 
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Combination Insulin Dosage 


The patient may have two types of insulin—a rapid- or short-acting agent combined with an 
intermediate-acting agent—prescribed to be administered at the same time. When possible, a premixed 
U-100 insulin preparation is prescribed (Figure 11-13). However, if the preparation desired is not 
available, then the nurse must combine the U-100 insulins. To avoid injecting the patient twice, it is 
common practice to draw up both insulins into the same syringe. 

Rapid- or short-acting insulins are injectable solutions; therefore, they do not need to be mixed and 
should be clear in appearance. Intermediate-acting insulins are suspensions that need to be gently rolled 
to be mixed before using, and therefore are cloudy in appearance. Long-acting insulins are clear but are 
never combined with other insulins. The clear insulin solution is always drawn up before the cloudy 
insulin suspension. 


RULE 
Draw up clear insulin first, and then draw up cloudy insulin. Rapid-acting and short-acting (regular, 
lispro, aspart) insulins are clear. Intermediate-acting (NPH) insulin is cloudy. 


THINK: First clear, then cloudy. 


THINK: First rapid-acting or short-acting insulin, then intermediate-acting insulin. 


EXAMPLE 1 @ 
Order: NovoLog U-100 insulin 12 units with Novolin N NPH U-100 40 units subcut a breakfast 


The patient in this example requires an injection of both Novolin N, the intermediate-acting insulin 
isophane suspension, and NovoLog, the brand name of the rapid-acting insulin aspart. Recall that the 
patient in Example | on page 288 received 32 units from one vial of NovoLog 70/30 U-100 insulin, 
which provided a specific 70/30 ratio of the rapid- and intermediate-acting forms of insulin aspart. 
Compare the labels closely in Figure 11-20. The premixed combination insulin can’t be used in this 
situation, because the patient’s needs require a ratio of rapid-acting and intermediate-acting insulin in 
a ratio unavailable in a premixed form. Therefore, doses for each individual insulin have been 
ordered. 


FIGURE 11-20 (a) 10 mL multidose vials of Novolin'N and NovoLog U-100 insulin 
provided in unit-dose drawer; () U-100 NovoLog Mix 70/30 for comparison 
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(b) 
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Step | Convert No conversion needed. Order and supply for insulin will always be in units. 


Step 2 Think To accurately draw up both insulins into the same syringe, you will need to 
know the total units of both insulins: 12 + 40 = 52 units. Withdraw 
12 units of the NovoLog U-100 insulin (clear), and then withdraw 40 units 
of the Novolin N U-100 insulin (cloudy) up to the 52-unit mark. In this 
case, the smallest-capacity syringe you can use is the standard U-100 
insulin syringe. The even-numbered side should be used, and, counting by 
2 units for each calibration line, the correct amount for the NovoLog 
12 units should be found between 10 and 14 units. The total amount in the 
syringe after drawing up the Novolin N will be 52 units and, again using 
the even-numbered side, should be found between 50 and 54 units. 


Step 3 Calculate 10 units + 2 units = 12 units. One calibration line equals 2 units. Starting 
at 10 units, count | calibration line toward 12 units on the even-numbered 
side. 50 units + 2 units = 52 units on the even-numbered side. Starting at 
50 units, count | calibration line toward 52 units on the even-numbered 
side. The filled syringe demonstrates the measurement. Notice that the 
NPH insulin is drawn up last and is closest to the needle in the diagram. In 
reality, the drugs mix right away. Provide the order, vials, and syringe to 
another nurse for independent verification after drawing up each insulin. 
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There are two very important precautions to take when drawing two different forms of insulin into 
one syringe. One precaution is to draw an accurate amount of both insulins. If too much of the first 
insulin is drawn into the syringe, this may be corrected by expelling the extra amount prior to drawing 
the second insulin. But when the second insulin is drawn up, the insulins mix immediately. Therefore, 
if the syringe is overfilled with the second insulin, the extra amount cannot be expelled without also 
expelling some of the first insulin. The remaining insulin would not be the right dosage. Also, another 
nurse must complete an independent verification after each insulin is drawn up. 

A second precaution is to prevent any of the first insulin from entering the vial when inserting the 
needle to draw up the second insulin. Consider that the rapid- or short-acting (clear) insulins are used 
when a fast therapeutic response is necessary. By drawing these insulins up first with a sterile, unused 
syringe, there is no chance of introducing the slower-acting intermediate (cloudy) insulin into the 
multidose vial. Care is also taken to prevent the opposite from happening when the needle is inserted into 
the second insulin vial. The pressure that exists inside the closed vial should be taken into consideration. If 
the pressure inside the vial is less than outside the vial, more pull must be used on the plunger to withdraw 
the solution. This leads to the formation of small bubbles that may interfere with the measurement of an 
accurate dose. Injecting an amount of air equal to the dose desired creates an increase in internal pressure, 
causing the insulin to leave the vial and enter the syringe with little or no pull. This technique should be 
used prior to withdrawing both insulins, but the additional advantage with the second insulin is that the 
chance that any of the insulin already in the syringe will be pulled into the vial is decreased. For this to be 
possible, air equal to the amount of insulin must be injected into both vials prior to withdrawing the first 
insulin. But do not inject extra air, as this will build up unnecessary pressure in the multidose vials. 
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CAUTION 
When withdrawing two insulins into the same syringe: 


m Take extra care to accurately withdraw both amounts, especially with the second draw. 


Inject air into both insulin vials equal to amount of insulin required to increase pressure in the 
vials to make it easier to withdraw accurate doses. 


The second example gives step-by-step directions for this procedure. Look closely at Figures 11-21 
and 11-22, which demonstrate the procedure, as you study Example 2. 


EXAMPLE 2 = 
The physician orders Novolin R regular U-100 insulin 10 units with Novolin N NPH U-100 insulin 
30 units subcut 5 hour a dinner. 


1. Draw back and inject 30 units of air into the NPH insulin vial (cloudy liquid). Remove needle. 


2. Draw back and inject 10 units of air into the regular insulin vial (clear liquid), leaving the needle 
in the vial. 


3. Turn the vial of regular U-100 insulin upside down, and draw out the insulin to the 10-unit mark 
on the U-100 syringe, making sure all air bubbles are removed. Provide the order, vial, and 
syringe to another nurse for independent verification. 


4. Roll the vial of the NPH U-100 insulin in your hands to mix; do not shake it. Insert the needle 
into the NPH insulin vial, turn the vial upside down, and slowly draw back to the 40-unit mark, 
being careful not to exceed the 40-unit calibration. Provide the order, vial, and syringe to another 
nurse for independent verification. In Figure 11-22, 10 units of regular U-100 + 30 units of 
NPH U-100 = 40 units of insulin total. 


CAUTION 


If you withdraw too much of the second insulin (NPH), you must discard the entire medication and 
start over. 


CAUTION 


Long-acting types of insulin should not be combined or diluted with any other insulin preparations. 
Combining long-acting insulin with other insulin solutions may interfere with blood sugar control, 
which could be serious and life threatening. 
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FIGURE 11-21 Procedure for drawing up combination insulin dosage: 10 units 
Novolin R regular U-100 insulin with 30 units Novolin N NPH U-100 insulin 
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FIGURE 11-22 Combination insulin dosage 
USE U-100 ONLY IS 
30 units 10 units 
Novolin N NPH Novolin R regular 
U-100 insulin U-100 insulin 


Total insulin dosage = 40 units 
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Insulin Coverage—The “Sliding Scale” 


A special insulin order is sometimes needed to “cover” a patient’s increasing blood glucose (sugar) level 
that is not yet regulated. Because a short onset of action is needed, a rapid-acting insulin (such as lispro) 
or a short-acting insulin (such as regular) will be used. The physician will specify the amount of insulin in 
units, which “slide” up or down based on a specific blood glucose level range. Sliding scales are 
individualized for each patient. Here’s an example with a sliding-scale order. 


EXAMPLE su 
Order: Novolin R regular U-100 insulin subcut a.c. and at bedtime per sliding scale 


Novolin R is a brand name of regular insulin, a short-acting agent with an onset within 30 minutes. 
For this example, the patient is an adult who had major abdominal surgery and is slowly returning 
to a regular diet. Yesterday, the pharmacy technician delivered a multidose 10 mL vial of Novolin R 
(Figure 11-23), and the remaining amount is stored in the patient’s unit dose drawer. Until he fully 
recovers, blood glucose levels will be monitored before each meal (a.c.) and at bedtime. The dose of 
insulin the nurse will administer will be based on a sliding scale (Figure 11-24). The point-of-care 
glucose measurement before the evening meal was 290 mg/dL. 


FIGURE 11-23 U-100 regular human insulin (Novolin R) 10 mL multidose vial in unit-dose 
drawer 


Novo Nordisk® 
¢ Important: see insert 
* Keep in a cold place 


Novolin is a registered 
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FIGURE 11-24 Sample insulin sliding-scale orders 
INSULIN SLIDING SCALE 


Insulin Dose Glucose Reading (mg/dL) 
No coverage Glucose less than 160 
2 units 160 to 220 
4 units 221 to 280 
6 units 281 to 340 
8 units 341 to 400 
Hold insulin; call MD stat. 401+ 
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Apply the Three-Step Approach. 
Step 1 Convert No conversion needed. Order and supply for insulin will always be in units. 


Step 2 Think There is a glucose range of 281 to 340; 290 is greater than 281 but less than 
340, so the insulin coverage for this range should be used. The amount of the 
coverage, 6 units, is a very small amount; therefore, a Lo-Dose syringe 
would be the best choice to deliver the most accurate amount. Choose the 
30-unit Lo-Dose syringe if available; otherwise, the 50-unit Lo-Dose syringe 
could be used. The 6-unit increment should fall between 5 and 10 units. 
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step 5 Calculate No calculation is necessary, but accurate measurement is essential. Starting 
at 5 units, count | calibration line toward 10 units. The filled syringe 
demonstrates this amount. Yes, this seems obvious. But remember that this 
is a high-alert medication and simple insulin measurement errors with 
potentially fatal consequences are all too common. Avoid distractions and 
take your time when measuring insulin and other high-alert medications. 
After drawing up insulin, provide the order, point-of-care glucose 
measurement, vial, and syringe to another nurse for independent 
verification and documentation. 


USE U-100 ONLY 
OA Aes 
6 units 
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CAUTION 
Choose the smallest-capacity U-100 insulin syringe available for accurate U-100 insulin measurement. 
Use standard and Lo-Dose U-100 syringes to measure U-100 insulin only. Although the Lo-Dose 


U-100 insulin syringes only measure a maximum of 30 or 50 units, they are still intended for the 
measurement of U-100 insulin only. 


Be cautious when measuring. Remember: The Lo-Dose U-100 syringe is calibrated in 1-unit 
increments; the standard U-100 insulin syringe is calibrated in 2-unit increments on the even and odd scales. 


Prefilled U-100 Insulin Pens 


A variety of insulin pen injectors is currently available for patient use (Figure 1 1-25a). The reusable 
U-100 pen is equipped with a disposable cartridge filled with 3 mL of either a single U-100 
insulin or a premixed combination of U-100 insulins for a total of 300 units of insulin per cartridge 
(Figure 11-25b). 

The availability of pen injectors has afforded patients an easy and accurate method for self- 
administering insulin. In an effort to improve medication safety, many hospitals are also switching 
from insulin vials to pens. In a survey conducted by the Institute for Safe Medication Practices 
(ISMP, 2008b), 30% of respondents reported insulin pens in use in the hospital. There are several 
advantages over using vials: (1) each pen is individually labeled with the patient’s name, (2) the 
insulin in the pen cartridge is in a form ready for administration, and (3) less nursing time is required 
to prepare and administer the insulin. The ordered dosage is measured by turning the dose dial until 
the correct number of units is displayed in the dose window (Figure 11-26). Some of the newer pens 
are available with a digital display of dose information that can be easily misread if the pen is held 
upside down. For instance, a dose of 51 units looks like 15 units when the pen is held incorrectly, as 
shown in Figure 11-27. 

The insulin pen cartridge is marked to estimate the amount used or remaining for additional doses 
but is not intended to measure individual doses. In order to administer a correct dose, after adding a new 
cartridge and before each additional dose, the pen must be primed by releasing a small amount of 
insulin. 
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25 (a) Sample reusable U-100 insulin pen; () sample U-100 insulin pen cartridge label 
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Control No.: 


Exp. Date: 


NDC 0002-8770-01 3mL_ HP-8770 100 units per mL 


Pen 
70% human insulin 
isophane suspension a 
30% human insulin —— 
injection (rDNA origin) 


® Humulin is a trademark of Eli Lilly 


© Copyright 2010 Eli Lilly and Company. All rights reserved. 
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(b) 


FIGURE 11-26 Parts of an insulin pen with cartridge 


Pen Body 


Insulin Reservoir Window 


Dosage Injection 
© Cengage Learning 2013 Selector Button 


FIGURE 11-27 Digital insulin pen (a) held correctly, displaying 51 units; (b) held upside 
down, which makes it appear to display 15 units instead of 51 units 


(b) 
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EXAMPLE 1 o 
Order: Humalog U-100 insulin 12 units subcut a.c. breakfast 


Humalog U-100 insulin is a brand name for the rapid-acting insulin lispro, with an onset of action 
within 15 minutes. For this example, the patient is an adult with insulin-dependent diabetes, admitted to 
the hospital for a medical problem unrelated to diabetes. At home the patient uses an insulin injector 
pen, which was ordered for hospital use. Prior to the morning dose of insulin, the point-of-care blood 
glucose measurement supported the need for insulin therapy. The cartridge attached to the syringe has 
been used for previous doses, and the amount remaining is pictured below. 
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Apply the Three-Step Approach. 
Step 1 Convert No conversion needed. Order and supply for insulin will always be in units. 


Step 2 Think Current supply remaining in cartridge is approximately 180 units. After 
administration of the 12-unit insulin dose, the remaining amount should be 
between the 180- and 140-unit marks. 


Step Calculate 180 units — 12 units = 168 units (verifies estimated amount remaining) 


Dial the ordered amount until the dosage window reaches the correct number of units. After dialing 
the insulin amount, provide the order and insulin pen to another nurse for independent verification and 
documentation. 


© Cengage Learning 2013 


The amount remaining in the cartridge after administration of the insulin dose is pictured below. 


© Cengage Learning 2013 


The remaining volume approximates the calculated amount; the amount injected is correct, and the 
pen functioned properly. Store the pen with the cartridge attached for later use. 


EXAMPLE 2 = 
Order: Novolin 70/30 U-100 insulin 36 units subcut at 1600 


Novolin 70/30 U-100 insulin is a brand name for the premixed combination insulin containing 70% of 
the intermediate-acting NPH human insulin isophane suspension and 30% of the short-acting regular 
human insulin. The combined action has a duration of 16 to 24 hours. For this example, the patient is 
again an adult with insulin-dependent diabetes, admitted to the hospital for a medical problem 
unrelated to diabetes. The pharmacy supplies insulin pens to the nursing units for patient use. Prior to 
the afternoon dose of insulin, the point-of-care blood glucose measurement supported the need for 
insulin therapy. The cartridge attached to the syringe has been used for previous doses, and the amount 
remaining is pictured below. 
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Apply the Three-Step Approach. 
Step 1 Convert No conversion needed. Order and supply for insulin will always be in units. 


Step 2 Think Current supply remaining in cartridge is slightly less than 50 units. There 
should be enough to administer the 36-unit dose. The pen should not allow 
the dial to be turned farther than the amount left in the cartridge. After 
administration of the 36-unit insulin dose, the remaining amount should be 
slightly above the zero mark, with a volume less than one dose. 


Step 3 Calculate 45 units — 36 units = 9 units (verifies estimated amount remaining) 


Dial the ordered amount until the dosage window reaches the correct number of units. After dialing 
the insulin amount, provide the order and insulin pen to another nurse for independent verification and 
documentation. 
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The amount remaining in the cartridge after administration of the insulin dose is pictured below. 


© Cengage Learning 2013 


The remaining volume approximates the calculated amount; the amount injected is correct, and 
the pen functioned properly. There is an insufficient amount for another dose, so discard the cartridge 
and needle safely. Store the pen for later use. 


U-500 Insulin 


Since its introduction to the market in 1997, the use of a concentrated form of insulin, U-500 insulin, has been 
on the rise. This may be due to the higher incidence of obesity in society, the increased use of insulin pumps, 
and trends to maintain tighter glucose control in hospitalized patients. While the manufacture of a syringe to 
measure U-500 insulin has been recommended by safety experts, no special safety device is available as yet. 
The standard | mL syringe is used to measure U-500 insulin doses in the hospital. To be safe, physicians 
should prescribe the exact dosage and dose amount with the order. If you are unsure of the order, be sure to 
ask for clarification. Do not guess! U-S00 insulin is concentrated and is five times as potent as U-100 insulin. 
Dosage errors can be life threatening. Always double-check calculations and preparation with two nurses. 
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EXAMPLE 1 
Order: Humulin R regular U-500 insulin 140 units (0.26 mL) subcut stat 


Humulin R regular U-500 insulin differs in concentration from U-100 insulin, but both are short-acting 
insulins that have an effect within 30 minutes. For this example, your patient is a 56-year-old, 360-pound 
female who has been insulin dependent most of her life. She has become increasingly resistant to insulin 
and now requires larger doses of insulin to meet her metabolic needs. She was admitted to the hospital due 
to uncontrolled hyperglycemia on U-100 insulin. This is the first time she has had U-500 insulin ordered. 
A supply of rapid-acting and short-acting insulins is stored in the automated dispensing cabinet (ADC) 
cubbies, as pictured in Figure 11-28. Apply the Three-Step Approach to this clinical situation. 


FIGURE 11-28 Illustrated ADC cubbies with 10 mL multidose vials (a) Humalog U-100; (b) Humulin R 
U-100; (c) Humulin R U-500 
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| Humulin R U-100 insulin | | Humulin R U-500 insulin | 
(a) (b) (c) 
Step 1 Convert No conversion needed. Order and supply for insulin will always be in units. 
Step 2 Think The prescriber has ordered U-500 insulin both in the dosage (units) and the 


volume (mL). This is a safe practice, but the nurse must verify that the 
ordered volume is correct before administration. You correctly choose the 
insulin in cubby c. U-500 insulin is five times more concentrated than 
U-100 insulin. Consider first that U-100 insulin is very simple to calculate 
in mL because there are 100 units per | mL; therefore, 140 units of 
U-100 insulin would be more than | mL but less than 2 mL—actually, 
1.4 mL. So 140 units of U-500 insulin would require = | of that amount, 

or approximately 0.3 mL. Because U-500 insulin is concentrated for 

500 units/mL, 140 units of U-500 insulin is at or less than 4 of 

| mL—approximately 0.3 mL. Because a U-500 insulin eee has not 
yet been manufactured, you will measure the U-500 insulin in a 1 mL 
syringe for an exact measurement. 


Step 3 Calculate Use the dosage calculation formula to determine the exact volume required. 


140 unrts 
Bi 0 200 anit 
Use a standard 1 mL syringe to draw up the dose of U-500 insulin. 
Prior to administration, provide the order, vial, and syringe to another 
nurse for independent verification. 


<x 1 mL = 0.28 mL (verifies estimate) 
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is ' 44 0.28 mL of U-500 insulin measured in a 1 mL syringe 
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EXAMPLE 2 @ 

You need to provide discharge teaching for self-administration of U-500 insulin for your patient in 
the last example, who is going home. She was accustomed to using U-100 insulin and the standard 
U-100 syringe prior to admission to the hospital, having used them most of her adult life. Because 
there is currently no U-500 insulin syringe available on the market, patients requiring U-500 doses at 
home must be taught to self-administer with traditional U-100 insulin syringes designed for U-100 
insulin. The patient is very knowledgeable about daily glucose testing and adaptation of insulin 
dosage. Before considering discharge teaching for your patient, let’s examine the standard | mL 
syringe and U-100 syringe side by side (Figure 11-29). As you can see, knowing that a U-100 insulin 
syringe has a direct relationship to the | mL syringe will be applicable to using the U-100 syringe 
for measuring U-500 insulin. Compare the syringes in Figure 11-29 to see how the U-100 and 

U-500 insulins may be measured in a standard 1 mL syringe. Because U-500 insulin is five times 
more concentrated than U-100 insulin, the measurements on the U-100 syringe are equivalent to five 
times more U-500 insulin than U-100 insulin. This may be difficult for patients to comprehend and 
will necessitate extensive patient teaching and return demonstration prior to discharge. For patient 
safety, it is also wise to create a chart, such as the one shown in Figure 11-30, with various U-500 
dosages and the comparable units as measured on a U-100 syringe. 


FIGURE 11-29. Comparison of 1 mL and U-100 syringes (a) standard U-100 insulin syringe; 
(b) 1 mL syringe marked for U-100 insulin; (c) 1 mL syringe marked for 
U-500 insulin; (d) standard U-100 syringe marked for U-500 insulin 
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(of U-100 insulin) 
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(b) 


50 100 150 200 250 300 350 400 450 500 units 
(of U-500 insulin) 
(c) 
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USE U-100 ONLY 


50 100 150 200 250 300 350 400 450 500 units 


(of U-500 insulin) 
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Step 1 Convert No conversion needed. Order and supply for insulin will always be in units. 


Step2 Think The patient needs to draw up U-500 insulin in a U-100 syringe. The U-500 
insulin is five times more concentrated than U-100 insulin; therefore, the 
equivalent amount in a U-100 syringe will be 5 the amount U-100 insulin 


would measure. 140 units < 2 = 28 units 
Pe . 140 units X units 
Calculate 500 units 100 units 


S00X = 14,000 


500X _ 14,000 
500 500 


X = 28 units (of U-S500 insulin measured in a U-100 insulin syringe) 


The calculation verifies your estimate. Instruct the patient to draw up 
140 units of U-590 insulin as 28 units in the U-100 insulin syringe. 


USE U-100 ONLY 
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28 units (U-100) = 140 units (U-500) 
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Aithough your patient has been using the standard U-100 syringe, this is an opportune time to 
explain how this amount could also be measured in the Lo-Dose 50-unit and 30-unit syringes. 


EES Sea 


28 units (U-100) = 140 units (U-500) 
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28 units (U-100) = 140 units (U-500) ~ 
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Use the following rule to calculate U-500 insulin doses to measure in a U-100 insulin syringe or in 
a | mL syringe. Figure 11-30 provides a conversion table that 1s useful for patient teaching. 


RULE 

® Divide prescribed U-500 insulin dose (actual units) by 5 = Volume (unit) markings on a U-100 
insulin syringe. 

™ Divide prescribed U-500 insulin dose (actual units) by 500 = Volume (mL) markings on a 1 mL 
syringe. 


302 Section 3 eee Drug Dosage Calculations 


FIGURE 11-30. Conversion for U-500 insulin dose when measuring in a U-100 insulin 
syringe or a 1 mL syringe 


; : 
U-500 insulin | U-100 insulin syringe 1 mL syringe 
(dose in units) (volume in units) i (volume in mL) 
25 5 0.05 
50 | 10 0.1 
75 Ss O:L5 


Dose (U-500 units) 
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Avoiding Insulin Dosage Errors 


Calculation: Divide dose 
(U-500 units) by 5 


Calculation: Divide dose 
(U-500 units) by 500 


Insulin dosage errors are costly and, unfortunately, too common. They can be avoided by following two 


important rules. 


RULE 


calculations. 


1. Insulin dosages must be checked by two nurses. To be considered an independent verification, 
the check by the second nurse must occur away from the first nurse, with no prior knowledge of 


2. When combination dosages are prepared, two nurses must verify each step of the process. 


Used with permission from 


Used with permission from APP 
Pharmaceuticals, LLC, whose 
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products are available only in the 


United States. 
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QUICK REVIEW 


= Carefully read the physician’s order, and match the supply dosage for type, brand, and concen- 
tration of insulin. 


m Always measure U-100 insulin in a U-100 insulin syringe. 


® An insulin syringe is used only to measure U-100 insulin. Insulin syringes must not be used to 
measure other medications measured in units or U-500 insulin preparations, except by patients 
who self medicate with U-500 insulin in the home setting. 


m Use the smallest-capacity U-100 insulin syringe possible to most accurately measure U-100 
insulin doses. 


When drawing up combination insulin doses, think clear first, then cloudy. 

Do not mix long-acting insulin with any other insulin or solution. 

Avoid insulin dosage errors. Obtain independent verification by a second nurse. 
There are 100 units per mL for U-100 insulin. 

There are 500 units per mL for U-500 insulin. 


In the hospital, measure U-500 insulin in a 1 mL syringe after careful dosage calculation. 


Be prepared to teach a patient how to measure U-500 insulin with a U-100 insulin syringe at home. 


Review Set 25 | : 


Questions | through 4: For each of the following heparin labels, match the letter(s) of the concentration 
of the supply dosage with the most appropriate use. Select all that apply. 


— 


. Flush IV locks to maintain patency 


i) 


. IV bolus to treat thrombosis 
. Prepare IV PB bag for continuous infusion to treat thrombosis 


8 
4. Subcutaneous injection to prevent thrombosis 
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Drug Dosage Calculations 


Questions 5 through 10: 
For each of the following insulin labels, identify: 


& Brand name 


Generic name 


Action time (rapid-acting, short-acting, intermediate-acting, or long-acting) 
# Concentration in units per mL 


@ Syringe you would select to measure a prescribed dosage 
ge y 


5. Brand name 


Generic name Humulin 
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Company. All rights reserved. 


Used with permission. 
® Humulin is a registered 


trademark of Eli Lilly and 


© Copyright Eli Lilly and 
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Eli Lilly and Company, In 


Concentration 


Syringe 


6. Brand name 
Generic name 
Action time 


Concentration 


Novo Nordisk® 

+ Important: see insert 
* To mix, shake carefully 
* Keep in a cold place 
* Avoid freezing 
Princeton, NJ 08540 
1-800-727-6500 

Manufactured by 

Novo Nordisk A/S 

DK-2880 Bagsvaerd 

Denmark 


® Novolin is a registered trademark 
Novo Nordisk Inc. 


of Novo Nordisk Inc. 


© Copyright Novo Nordisk Inc. 
Reprinted with permission 


Syringe 

7. Brand name 
Generic name 
Action time 


Concentration 


trademark of Novo Nordisk 


Inc. 


© NovoLog is a registered 


© Copyright Novo Nordisk Inc 
Reprinted with permission. 


Syringe 
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10. Brand name 


US. Patents 5,656,722; 5,370,629; fi NDC 0088-2220-33 
4 ej Sai ios veal Pharma i 8 
Generic name =} | Oss renir a Mai 
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12. What would be your preferred syringe choice to measure g i" eaves 


35 units of U-100 insulin? 


13. There are 60 units of U-100 insulin per mL. 
14. There are 125 units of U-500 insulin per mL. 


15. True or False? The 50-unit Lo-Dose U-100 insulin syringe is intended to measure U-50 insulin 
only. 


Questions 16 through 18: Referring to the labels provided for each question, identify the heparin dosage 
indicated by the colored area of the syringe. 
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ae Qo g Ee 

Ss ve S a == | 

= =|HEPARINLOCKFLUSH 3 & — 
2 & >| SOLUTION, USP sO — 
5 £ 3) 2 SS —s 
= = 2&| (Derived from Porcine Re ber ——ae) 
5 & = | Intestinal Mucosa) fies es C) 
& — =| 1mL Muttiple Dose Vial Be & ——— OM 
2 0) Zz For maintenance ef patency of intra- a3 Lu ty 
= {§ © | venous injection devices only, not for a= i ae) 
& = 2 | anticoagulant therapy. May alter the a 2 oO perereerd 
iS Q 7B | results of blood coagulation tests. a) = a 
= 0G 

i 
B © a SAMPLE. NOT FOR HUMAN USE. 
Slik Ty 


: an 
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. nD wn 
: 2 aa 
a on) 
Lit —————— units of heparin FPMROM NOC 63329-542-07 504207 aes ae § o 
on 2 33 ER.=£ 
faces WEPARIN Ziste gc8s o he 
“e- SODIUM BeBgs gkEE J os ie 
€ o 5S Bases ele Sess 8868 4 © i 
Les F Zees= §See2 8 & OF 
= os 10,000 USP Units/mL 2o5852 So088. 5, = Oo} 5 
Sc} fForWvorsclse Peony Se  kSse gee 38 ge f LIA 
) —_ "S| (Werived from Porcine Intestinal SES EE 3228 35 ea Be 
2G S| Mucosa) SSSELSE Sa ESES Re a (ie) 
= & ©} 5 mL Multiple Dose Vial = ZePSexrSeusss a8 a 
ae 2 ZeRopsas sel os a3 = o 
§ ac 25 a; 
538 BELSERSSRASER <5 = 
Es 2 © 
$ 
oD EO 
2G y SAMPLE. NOT FOR HUMAN USE. 
3) sacs 


eet 


3 mL 
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ies units of heparin 


LLC, whose 


roducts are available only in the 


United States 


For lV or SC Use 


Intestinal Mucosa) 


Used with permission from APP 


Pharmaceuticals, 


1,000 USP Units/mL 
Rx only 
(Derived from Porcine 


10 mL Multiple Dose Vial 


SAMPLE. 


, Water for 


losure |s not made from natural 


rmaceuticals, LLC 


Sterile, Nonpyrogenic 
Schaumburg, I 60173 


NOT FOR HUMAN USE. 


1 


— 
—__ 
— 
jae 
o =O 
=r 
2 =” 
iG ome CD 
= = 
od —— 
=D 
4 
Se —_ 
Fa ee 
= ome 
= == 19. 


| 


F 


on 
r-anmnwt wy © Ooo re 


IIH (LVL : 


6.4 mL 
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eee 


ao 


Questions 19 through 22: You are asked to provide independent verification for high-alert drug dosages. 
As shown, your nurse colleague provides you with the drug order, labeled vial used to prepare the dosage, 
and the syringe filled with the dose amount. Determine if the drug drawn up is the correct dosage. 


19. Order: Lantus U-100 insulin G7 units subcut daily at O900 


Correct dosage? Yes No 


USE U-100 ONLY 


Used with permission from sanofi-aventis U.S. LLC. 


T 


U.S, Patents 5,656,722; 5,370,629; 
5,509,905 

Mid by: Aventis Pharma 
Deutschland GmbH 
D-65926 Frankfurt am Main 
Frankfurt, Germany 

Mid for: Aventis 
Pharmaceuticals Inc. 
Kansas City, MO 64137 
Made in Germany 

©2003 
Www.aventis-us.com 


50070004 


7 


3 0088-2220-33 


NDC 0088-2220-33 


Lantus 


insulin glargine 
(rDNA origin) 
injection 


10 Dunitsmt 


(U-100) 


DO NOT MIX WITH 
OTHER INSULINS 


USE ONLY IF SOLUTION 
IS CLEAR AND COLORLESS 
WITH NO PARTICLES VISIBLE 


FOR SUBCUTANEOUS 
INJECTION ONLY 


USE WITH U-100 
SYRINGE ONLY 


One 10mL Vial 
¥ Aventis 


wo M2 BB LP MB IB EO 1D LB corpantesen 
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20. Order: Humulin-R regular U-100 insulin 8 
; 5 Bez 
15 units subcut stat 2.5 & ere 
2 ie a 
2eges | Pu 
Correct dosage? Yes -@e =m joe 
No = zZawxs 5 i 
a 5 ep PSN Tey 
SEBStGE 
Oo Ww oo 
O©corde 50 


= oy noc 0002-8501-01 


(Concentrated) 


REGULAR 


(rDNA origin) 
500 units per mL 


= Not for Ordinary Use 
== Rx only 


20 mt U-500 rican, Y 


HumulinR 


insulin human injection, USP 


Warning—High Potency 


| 


0002-8501-01 


{i 


3 


USE U-100 ONLY 
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21. Order: Novolog 70/30 U-100 insulin 23 units 


subcut daily at O800 Da 
Correct dosage? Yes No 2E8 
GES 
©) Zé 


USE U-100 ONLY 
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22. Order: Levemir U-100 insulin 57 units subcut 
daily at O800 


Correct dosage? Yes No 


» Levemir is a registered trade- 


© Copyright Novo Nordisk Inc 
Reprinted with permission 
mark of Novo Nordisk Inc. 


USE U-100 ONLY 


in 
3 
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Questions 23 through 29: Draw an arrow on the syringe to identify the ordered dosages. 


23. Order: heparin 7,200 units IV bolus : 2 
. eat rad . See z = 
stat prior to initiation of g 3 gees = 
fe steer 38 Borge «22 § a 
continuous heparin infusion ee EESese =8 E o =" 
Sof e-acef $e .8 4 oo — 
eos peeece BREE @ 8 =—_ 
© = 2 1,000 USP Units/mL Seeeea s282 3 & = 
=o =| ForWorSCUse Rx only eSecbee2cees Ze Oo == 
5 a | (Derived from Porcine BussseysSaes se + aC? 
2 4; =| Intestinal Mucosa) A ee er ee 2 4 
= S 2 | 10 mL Multiple Dose Vial = aseeiSece es a 6 Fa ———| 
B22 SESERES ESSE SE ag = aS 
6232 BSSEEEE225522%5 9 =o 
ses 
B56 SAMPLE. NOT FOR HUMAN USE. 
2a G 


iy j on = 
-NmOtnoOoOnROO KE 


/ 
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24. Order: heparin 4,000 units subcut 2 h prior 28 a 
f P BE! HEPARIN Gu 
to surgery a by SODIUM 3 2 5 
< > = PNA] Seg glo] \RUUr) ig 2 9 cu 
ee ‘ 5 oO 
= = 2/§,000USP UnitsfmL & = ny 
5 & = |ForWorscuse Prony = E ie Ne 
% — | (Derived from Porcine Intestinal Mucosa) ss Se 2 
= 2 €|1mL Multiple Dose Vial = i © 
So a Oo 
> 2 a = o 
oat fy 
= 8 
oe .8 SAMPLE. NOT FOR HUMAN USE. .) 
SE 
oa ae len 
be ro N fap) 
Pee eeseeee feseeeeeus| 
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25. Order: D,W 500 mL IV PB c heparin 50,000 units 


YQ wn NDC 63323-542-07-. 504207. < > i= Ee 
ge St: £8.2 © 
32 ge se S255 
2 O Sass5 §f52 9 Ke 
Qa a5 BESeS GEEE 4 oy 5 
Paeen INJECTION, USP Sesse Ress 4 o ms 
«$e : Sozs=£ EBRE2 8 9 ols 
c =) -ESGte ses ROL Oo = ite) 
OSs 10,000 USP Units/mL 2e5862 £2528. 3, = r 
Be oe 2 G&S = % 
— og S| ForWorscUse Axonly S¥-ssseSs5ns3z2 BE Se 
eS = ‘ ; i SSeSsssnegsv'ss gs + nN 
oS (Derived from Porcine Intestinal SSSStSEsSSE ss Es =) 
33 >i EESECSEPSRSE2 Bef © 
= 2 S| 5 mL muttiple Dose vial = agestes=see= as 2s 
aS 2 eB SESE SES POSE a = 
ae 2 SpsecsscSs Saves of 5 ” 
ee ae SS2SE8SS3358E8 <5 S 
2x os 
= 0G 
De o 
® Bw SAMPLE. NOT FOR HUMAN USE. 
UN a cs 
zm fae 15) 
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26. Order: Lantus U-100 insulin 66 units subcut daily at O900 


So a & 2 
mo oO m~- OH rn 


a oe fhsss { 


ee) ak 
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27. Order: Humalog U-100 insulin 16 units subcut stat 


USE U-100 ONLY | 


— aia A Oe 
Seeley a t =| SSS ese I t >- ——— a ail 
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28. Order: Humulin R regular U-500 insulin 200 units subcut stat ' 


=L] 
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PAS), 
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Order: Humulin R regular U-500 insulin 180 units subcut stat (for discharge teaching patient 
about home self-administration only) 


USE U-100 ONLY = 
Sononce. C = 


Lo 
te) Loe 
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Draw arrows and label the dosage for each of the combination insulin orders to be measured in the same 
syringe. Label and measure the insulins in the correct order, indicating which insulin will be drawn up first. 


30. 


Oo 
i 


Order: Novolin R regular U-100 insulin 21 units with Novolin N NPH U-100 insulin 15 units 
subcut stat 
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. Order: Humulin R regular U-100 insulin 16 units with Humulin N NPH U-100 insulin 42 units 


subcut stat 


USE U-100 ONLY Ss 


I oS 


UNITS 
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. Order: Humulin R regular U-100 insulin 32 units with Humulin N NPH U-100 insulin 40 units 


subcut a dinner 


USE U-100 ONLY _| 
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. Order: Humulin R regular U-100 insulin & units with Humulin N NPH U-100 insulin 12 units 


subcut stat 


USE U-100 ONLY 
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Questions 34 and 35: Identify the dose of insulin displayed in the dose window of the insulin pen. 


34. 


units of insulin 
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3D). units of insulin 
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Use the following medication order and insulin sliding scale to answer questions 36 through 40. 


Order: Humulin R regular U-100 insulin subcut a.c. per sliding scale. 


INSULIN SLIDING SCALE 


nn nnn nnn ne EEEEEEEEEEEEEEEEREEEEEE 


Insulin Dose Glucose Reading (mg/dL)* 
eee 

0 No coverage Glucose less than 160 

g 2 units 160 to 220 

= 4 units 221 to 280 

S 6 units 281 to 340 

: 8 units 341 to 400 

5 *Glucose greater than 400: Hold insulin; call MD stat. 


36. When will you check the patient’s blood glucose level to determine the amount of insulin to give? 


37. At what range of blood glucose levels will you administer insulin? 


38. The patient’s blood glucose level before breakfast is 250 mg/dL. What should you do? 


39. The patient’s blood glucose level before lunch is 150 mg/dL. How much insulin should you give now? 


40. The patient’s blood glucose level before dinner is 410 mg/dL. What should you do now? 


After completing these problems, see pages 619-621 to check your answers. 


SUMMARY 


You are now prepared to solve many of the dosage calculations you will encounter in your health 
care career. Oral and parenteral drug orders, written in the forms presented thus far, account for a 
large percentage of prescriptions. You are aware that high-alert drugs account for a high percentage 
of drug errors and that extreme caution is required. You have learned to think through the process 
from order, to supply, to amount administered, and to apply the Three-Step Approach and the 
dosage calculation formula method: 


D (desi : ; 
ay < Q (quantity) = X (amount) 
Work the practice problems for Chapter 11. After completing the practice problems, you should 
feel comfortable and confident working dosage calculations. If not, seek additional instruction. 
Concentrate on accuracy. Remember: One error in dosage calculation can be a serious risk to your 
patient. 
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rani ive ve REASONING. SKILL _ Although the majority of concentrations of parenteral 


medication solutions are based on the dosage per 1 mL, some 
medications have 2 mL, 10 mL, or another volume as the 
quantity. Failing to identify the quantity of the supplied 
medication will result in an incorrect dose. 


ERROR 


Making the assumption that the dosage of the supplied medication was provided in a supply of 
1 mL and failing to identify the correct volume to use as the quantity in the dosage calculation 
ratio-proportion. 


Possible Scenario 


A patient experienced nausea and vomiting following abdominal surgery. The doctor ordered 
droperidol 0.5 mg IV slow push q.4h p.rn., nausea and vomiting. The nurse selected the correct medication 
from the stock supply and set up and calculated the dosage calculation formula as follows. 


0.5 mg (desired) _ 
5 mg (have) 0.1 mL INCORRECT 


Assuming that the supplied concentration was 5 mg per mL, the nurse just left off the Q (quantity) 
when setting up the equation. The 2 mL single-dose ampule was actually labeled in large letters as 
“5 mg/2 mL” and in smaller letters “2.5 mg/mL”. The volume the nurse administered was 0.1 mL. 
The correct equation should have been as follows: 


0.5 mg (desired) : Re 0.5 desired , oe 
ae have) x 2 ml (quantity) = 0.2 mL or Een. x 1 mL (quantity) = 0.2 mL CORRECT 


The correct amount to be administered was 0.2 mL. The patient received half the ordered dose. The 
patient stopped vomiting but continued with a significant amount of nausea. The nurse medicated 
the patient again as soon as the p.r.n., medication was due, but the patient experienced unnecessary 
discomfort in the meantime. 


Potential Outcome 


The nurse may have picked up the error the next time the medication was administered, but 
chances are that the same mistake would be repeated. The patient might again not have 
adequate relief of nausea and remain in significant discomfort. Not realizing that the patient 
received an incorrect dose, the nurse might contact the physician to increase the ordered dose 
for this patient. When the next nurse assigned to this patient calculated the correct volume of 
the increased dose, the patient could then be given a dose that was considerably higher than 
administered previously. With the higher dose, possibly ordered unnecessarily, the patient would 
be at greater risk for side effects and adverse reactions, such as increased sedation, hypotension, 
or tachycardia. 


Prevention 


The supply concentration always involves two values used in the dosage calculation formula: the dosage 
you have on hand (H) per a quantity (Q). When using the formula method, observe the medication 
label closely to identify both values. Never leave off the Q (quantity) when filling in the equation, 

even when the quantity is 1 mL. Although that is true most of the time when calculating parenteral 
medication, always using the complete formula will prevent overlooking a different supply quantity 
when it is not 1 mL. 
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Many insulin errors occur when the nurse fails to clarify an — 
incomplete order. Let’s look at an example of an insulin error 
when the order did not include the type of insulin to be given. 


CLINICAL REASONING SKILL: 


ERROR 


Failing to clarify an insulin order when the type of insulin is not specified. 


Possible Scenario 


Suppose the physician who intended for a patient to receive NPH U-100 insulin wrote an insulin 
order this way: 


Humulin U-100 insulin 50 units subcut a.c. breakfast INCORRECT 


Because the physician did not specify the type of insulin, the nurse assumed it was regular insulin 
and noted that on the medication administration record. Suppose the patient was given the regular 
U-100 insulin instead of the insulin intended by the physician. Several hours later, the patient 
develops signs of hypoglycemia (low blood glucose), including shakiness, tremors, confusion, and 
sweating. 


Potential Outcome 


A stat blood glucose would likely reveal a dangerously low glucose level. The patient would be given 
a glucose infusion to increase the blood sugar. The nurse may not realize the error until she and the 
doctor check the original order and find that the incomplete order was filled in by the nurse. When 
the doctor did not specify the type of insulin, the nurse assumed that the physician meant regular, 
which is short-acting, when in fact intermediate-acting NPH insulin was desired. 


Prevention 


This error could have been avoided by remembering all the essential components of an insulin order: 
brand or generic name, type of insulin (such as regular or NPH), supply dosage, the amount to give 
in units, and the frequency. When you fill in an incomplete order, you are essentially practicing 
medicine without a license. This would be a clear malpractice incident. It does not make sense to 
put yourself and your patient in such jeopardy. A simple phone call would clarify the situation for 
everyone involved. Further, the nurse should have double-checked the dosage with another licensed 
practitioner. Had the nurse done so, the error could have been discovered prior to administration. 


i PROBLEMS—CHAPTER 11 


Calculate the amount you will prepare for 1 dose. Indicate the syringe you will select to measure the 
medication. 


1. Order: Dilaudid 4 mg slow IV push (over 10 min) IV q.4h p.rn., severe pain 
Supply: Dilaudid 10 mg/mL 
Give: mL Select: syringe 
2. Order: morphine sulfate 15 mg slow IV push (over 5 min) stat 
Supply: morphine sulfate 10 mg/mL 


Give: mL Select: syringe 


Chapter 11 “se Parenteral Dosage of Drugs 


. Order: digoxin 0.6 mg slow IV push stat 


Supply: digoxin 500 mcg per 2 mL 


Give: mL Select: 


. Order: hydroxyzine 15 mg IM stat 


Supply: hydroxyzine 25 mg/mL 
Give: mL Select: 


. Order: clindamycin 300 mg IV PB q.i.d. 


Supply: clindamycin 0.6 g per 4 mL 
Give: mL Select: 


Supply: 30 mL single-dose vial metoclopramide 5 mg/mL 


Give: mL Select: 


. Order: hydroxyzine 40 mg IM q.4h p.r.n., agitation 


Supply: hydroxyzine 50 mg/mL 
Give: mL select: 


“Order: diazepam 5 mg lV q.4h p.r.n., agitation 


Supply: diazepam 10 mg per 2 mL 
Give: mL Select: 


. Order: glycopyrrolate 200 mcg IM 6O min pre-op 


Supply: glycopyrrolate 0.2 mg/mL 
Give: mL Select: 


. Order: phenytoin 260 mg IV q.6h 


Supply: phenytoin 100 mg per 2 mL ampule 
Give: mL Select: 


. Order: atropine 0.6 mg IM on call to O.R. 


Supply: atropine 0.4 mg/mL 
Give: mL Select: 


. Order: diazepam 3 mg IV stat 


Supply: diazepam 10 mg per 2 mL 
Give: mL Select: 


~ Order: heparin 6,000 units subcut q.i2h 


Supply: heparin 10,000 units/mL vial 
Give: mL Select: 


. Order: tobramycin sulfate 75 mg IV PB q.6h 


Supply: tobramycin sulfate 40 mg/mL 
Give: mL Select: 


. Order: morphine sulfate 6 mg slow IV push q.3h p.r.n., severe pain 


Supply: morphine sulfate 10 mg/mL ampule 


Gives |e om Select: 


syringe 


syringe 


syringe 


syringe 


syringe 


syringe 


syringe 


syringe 


syringe 


syringe 


syringe 


syringe 


syringe 
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. Order: metoclopramide 50 mg added to 50 mL IV PB bag as one-time order to infuse over 30 min 
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16. Order: atropine 0.3 mg IM on call to O.R. 

Supply: atropine 0.4 mg/mL 

Give: eee nL Select: -=—=———S—séS rine 
17. Order: ketorolac 20 mg IV q.Gh p.r.n., severe pain 

Supply: ketorolac 30 mg/mL 

Give: mL Select: = = syUnge 
18. Order: gentamicin 40 mg IV q.8h 

Supply: gentamicin 80 mg per 2 mL 

Give: mL Select: -=—————S—SSCéS rine 
19. Order: hydromorphone 3 mg slow IV push (over 5-10 min) q.4h p.rn., severe pain 

Supply: hydromorphone 10 mg/mL 

Give: mL Selects = = syne 
20. Order: morphine sulfate & mg slow IV push q.4h p.r.n., severe pain 

Supply: morphine sulfate 5 mg/mL 

Give: mL Select?) sy ninge 
21. Order: vitamin B,, 0.75 mg IM daily 

Supply: vitamin B,, 1,000 mcg/mL 

Give: mL Select: syringe 
22. Order: phytonadione 5 mg IM stat 

Supply: phytonadione 10 mg/mL 

Give: mL select: syringe 
23. Order: promethazine 35 mg IM q.4h p.r.n., nausea and vomiting 

Supply: promethazine 50 mg/mL 

Give: mL Select: syringe 
24. Order: heparin 8,000 units subcut stat 

Supply: heparin 10,000 units/mL 

Give: mL Select: syringe 
25. Order: morphine sulfate 10 mg subcut q.4h p.r.n., severe pain 

Supply: morphine sulfate 8 mg/mL 

Give: mL Select: syringe 
26. Order: digoxin 0.4 mg IV stat 

Supply: digoxin 500 mcg per 2 mL 

Give: mL Selece syringe 
27. Order: furosemide GO mg slow IV push (over 3 min) stat 

Supply: furosemide 20 mg per 2 mL ampule 


Give: mL Select: syringe 
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28. Order: heparin 4,000 units subcut q.6h 

Supply: heparin 5,000 units/mL 

Give: mL select: syringe 
29. Order: hydralazine 30 mg IV q.6h 

Supply: hydralazine 20 mg/mL 

Give: mL Select: syringe 
30. Order: verapamil 4 mg slow IV push (over 2 min) stat 

Supply: verapamil 2.5 mg/mL 

Give: mL Select: syringe 
31. Order: heparin 3,500 units subcut g.12h 

Supply: heparin 5,000 units/mL 

Give: mL Select: syringe 
32. Order: neostigmine O.5 mg IM stat 

Supply: | mg/mL 

Give: mL Select; » = = ysyrimge 
33. Order: ciprofloxacin 100 mg added to 50 mL IV PB q.12h 

Supply: ciprofloxacin 400 mg per 40 mL 

Give: mL Select = syringe 
34. Order: Novolin R regular U-100 insulin 16 units subcut a.c. 


Supply: Novolin R regular U-100 insulin, with standard 100 unit and Lo-Dose 30 unit U-100 
insulin syringes 


Give: units Select: syringe 
35. Order: Novolin N NPH U-100 insulin 25 units subcut a breakfast 


Supply: Novolin N NPH U-100 insulin with standard 100 unit and Lo-Dose 50 unit U-100 insulin 
syringes 


Give: units Select: syringe 

36. Order: heparin 5,600 units IV bolus ASAP prior to initiation of continuous heparin infusion 
Supply: heparin 1,000 units/mL 10 mL multidose vial 
Give: mL Select: syringe 


Calculate | dose of each of the drug orders numbered 37 through 48. Draw an arrow on the syringe 
indicating the calibration line that corresponds to the dose to be administered. Identify the letter of the 
medication label selected. The labels provided on pages 318-319 are the medications you have 
available. Indicate dosages that must be divided. 


37. Order: haloperidol decanoate 150 mg IM monthly 
Give: mL Label: 


: 


= 


U ea N E 
= Om oe) 
eae Weeee eee phys 


=| 


Ul 
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38. Order: gentamicin 50 mg IV q.6h 
Give: mL Label: 


N 4 rm © N o 
Pe 
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39. Order: droperidol 1 mg IV stat 
Give: mL Label: 


=e = : =o=3 
NOTH ON DOD 
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40. Order: famotidine 15 mg IV stat 
Give: mL Label: 


© Cengage Learning 2013 


41. Order: naloxone 0.2 mg IV stat 
Give: mL Label: 


ic a S = 
Sey © A oo 
ea ee ee 


— 


© Cengage Learning 2013 


42. Order: Humulin R regular U-100 insulin 22 units subcut stat 


Give: units Label: 
USE U-100 ONLY 
T a ee © eee: ee eS ee oe 
AHINNO OO St SF OZ ba | 
ocho brrert ~ 
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USE U-100 ONLY 
egeeseei | | | 


0D 2A OS SD BSB L B 3B Ooposte sing 
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43. 


44. 


45. 


46. 


AT. 
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Order: ketorolac 24 mg IV q.6h p.rn., pain 
Give: mL Label: 


=~ Saat al ap) 
Wed Meewaeeeeeeee eee ene | ae | 


Order: promethazine 15 mg IM q.4h p.rn., nausea and vomiting 
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Give: mL Label: 


= Seat 
Wg eee sew ceed eed red eee | 
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Order: diltiazem 25 mg slow IV push (over 2 min) stat 
Give: mL Label: 
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Order: digoxin 0.125 mg IV daily X 7 days 
Give: mL Label: 


=i. A sd OR 
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Order: Novolin R regular U-100 insulin 32 units with Novolin N NPH U-100 insulin 54 units 


subcut a breakfast 


Give: total units Labels: 


USE U-100 ONLY 


aoooo oe = 
oOo oOo ~m- OO @D rip 


os (Opposite Side) 
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48. Order: Novolin 70/30 U-100 insulin 46 units subcut a dinner 


Give: units Label: 


USE U-100 ONLY | r 
aqgsesoreoe of 
AN oO t+ +t NZ 

ree ral a) glo s 
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a 0 INE NDC 55390-029-10 or, 
6 FAM TID 2 mL Single dose vial ~ 
aoe FOR INTRAVENOUS USE = 
5 8 INJECTION ONLY AFTER DILUTION. ——. 
AS USUAL DOSAGE: See package Pe 
. 5 anaes 8°C (36° to 46°F) 
5 8 ore at 2° to —— 
5 —~‘pee 
ie Manufactured for: es 
5 o Bedford Laboratones™ =—_———— 
oS Rx ONLY Bedford, OH 44146 FAM-V03) —= <== 
Sm) 

Zao eee a 
a e NDC 63323-010-02 1002 - fond == 
2 ee GENTAMICIN ¢ OD Ea 
£os INJECTION, USP gs © sr 
Eos fs +r =o 
2 = 6 equivalent to 40 mg/mL Gentamicin 3 ec — — 
s3 MEI ee: ~ ee 
Boe For IM or 1V Use. ca a i 
evs Must be diluted for 1V use. =: 2s me 
Ea = Ee are 
SS S| 2mLMuttipie dose vial a2 S —— 
£25 S| Sterile Rxonly <a = ——_ 
+ 2o5 
nS 3 2 SAMPLE. NOT FOR HUMAN USE. 
Se De) 


oS = © 
_| KETOROLAC -=. «% & 
rot @o 
£ TROMETHAMINE = 3S 205 
Se INJECTION USP 2 2 = Lee & 
85 Lge wow 
fe S38, 2859 
58 Se PS> ss042 — 
eS TRE te (gee aa 
ie oteao 222 
ae QES&-»x S8S —— 
oo 2rac 200 a tae 
=) 4) 
Bag Bag 
(=) ere ae =o 
BEeaZ FeZz 
83% 38 82s 2 
B be x eco eee 308 
= 2 & Gose2 ie Resa 
388 3223 2 lok sE8 S$e8P 2 os 
Sm © 3 6€ CT OLSgae8 < = © PASON sB_ ws 
SOS Ss @ S8colssesse Sh ee Segto rose ts 
eve 2 OP ert soma Ov c Ss Sk b20 355 
Age & Q8o5ssNsoax ZzES= OS fan Sen eens 
220% 8 SELz eis zeke S8o% Seo eSesa sce? 
SeBd Bi a 2a Sess 82a SECxe B28 5855 
ZI Sa) 2 = 5 >= eee e 20-2200 
Qs wW2 O22 
Do not refrigerate (MOUSSE Gas sn") Usual Dosage: See Package Insert. 
g or freeze. el ra | The dose of haloperidol decanoate 
= PROTECT FROM ope dol : should be expressed in 
S LIGHT WE TOELCHUNCH CCTM torms of its a 
= i neon . = 
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49. Describe the strategy you would implement to prevent this tenn error. 
Possible Scenario 
Suppose the physician ordered Humulin R regular U-100 insulin 40 units c Humulin N NPH U-100 
insulin 20 units subcut a.c. breakfast. The nurse selected the vials of Humulin R and Humulin N 
U-100 insulin from the medication drawer and injected 40 units of air in the Humulin N vial and 
20 units of air in the Humulin R vial, drew up 20 units of Humulin R, and then drew up 40 units of 
Humulin N. 


Potential Outcome 

The patient received the incorrect dosage of insulin because the nurse drew up 20 units of Humulin 
R and 40 units of Humulin N instead of the dosage that was ordered: 40 units of Humulin R and 

20 units of Humulin N. Because the patient received too little short-acting insulin (one-half the 
amount ordered), the patient would likely show signs of hyperglycemia, such as urinary frequency, 
thirst, and potential visual changes. Not only would this patient feel uncomfortable at the time of the 
hyperglycemia, it would also be more difficult for the physician to get control of the patient’s blood 
glucose levels in the future. Also, the increased dose of NPH insulin may put the patient at risk for 
hypoglycemia later in the day, and high blood glucose level could increase the risk of infection. 


Prevention 
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50. Describe the clinical reasoning you would use to prevent this medication error. 


Possible Scenario 

Suppose the physician ordered Novolin R regular U-100 insulin 10 units subcut stat for a patient 
with a blood glucose of 300 mg/dL. The nurse selected the Novolin R U-100 insulin from the 
patient’s medication drawer and selected a | mL syringe to administer the dose. The nurse looked 
at the syringe for the 10-unit mark and was confused as to how much should be drawn up. The 
nurse finally decided to draw up | mL of insulin into the syringe, administered the dose, and then 
began to question whether the correct dosage was administered. The nurse called the supervisor 
for advice. 


Potential Outcome 

The patient would have received 10 times the correct dosage of insulin. Because this was a 
short-acting insulin, the patient would likely show signs of severe hypoglycemia, such as loss of 
consciousness, seizures, myocardial infarction, and potential death. There is substantial risk of 
harm for this patient. 


Prevention 


After completing these problems, see pages 621-624 to check your answers. 


[SI For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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Reconstitution of Solutions 


OBJECTIVES 


Upon mastery of Chapter 12, you will be prepared to safely reconstitute and administer injectable and 
noninjectable solutions. To accomplish this, you will also be able to: 


= Define and apply the terms solvent (diluent), solute, and solution. 
= Reconstitute and label medications supplied in powder or dry form. 


= Differentiate between varying directions for reconstitution and select the correct set to prepare the 
dosage ordered. 


m= Apply the Three-Step Approach to calculate accurate dosages. 


® Calculate the amount of solute and solvent needed to prepare a desired strength and quantity of an 
irrigating solution or enteral feeding. 


ys ome parenteral medications are supplied in powder form and must be mixed with water or some 
q ~ other liquid before administration. As more health care is provided in the home setting, nurses 
\ and other health care workers must dilute topical irrigants, soaks, and nutritional feedings. This 
bn ~ process of mixing and diluting solutions is referred to as reconstitution. 

The process of reconstitution is comparable to the preparation of hot chocolate from a powdered 
mix. By adding the correct amount of hot water (referred to as the solvent or diluent) to the package of 
powdered hot chocolate drink mix (referred to as the solute), you prepare a tasty, hot beverage (the 
mixture is called a solution). 

The properties of solutions are important concepts to understand. Learn them well now, because we 
will apply them again when we examine intravenous solutions. 


oie 
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[3943 «=~ SOLUTION PROPERTIES 


As you look at Figures 12-1 and 12-2, let’s define the terms of reconstitution. 


FIGURE 12-1 Concentrated liquid solute: 50 milliliters of concentrated solute 
diluted with 50 milliliters of solvent make 100 milliliters of diluted solution 


50 mL 50 mL 100 mL 


READY TO USE 


= oF ai (reconstituted) 
= SOLUTE SOLVENT SOLUTION 
© (concentrated) (water) (diluted) 


FIGURE 12-2(a) Solid solute: The solid powder form of 500 mg of Zithromax is 
reconstituted with 4.8 mL of sterile water as the diluent to make 5 mL of Zithromax IV 
solution with the supply dosage of 100 mg/mL 


Ez 


- 


FIGURE 12-2(b) Zithromax 500 mg label 
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# Solute—a substance to be dissolved or diluted. It can be in solid or liquid form. 


# Solvent—a substance (liquid) that dissolves another substance to prepare a solution. Diluent is a 
synonymous term. 


® Solution—the mixture resulting from a solute plus a solvent. 


To prepare a therapeutic solution, you will add a solvent or diluent (usually normal saline or water) 
to a solute (solid substance or concentrated stock solution) to obtain the required strength of a stated 
volume of a solution. This means that the solid substance or concentrate, called a solute, is diluted with 
a solvent to obtain a reconstituted solution of a weaker strength. However, the amount of the drug that 
was in the pure solute or concentrated stock solution still equals the amount of pure drug in the diluted 
solution. The solvent has simply been added to the solute, expanding the total volume. 

Figure 12-1 shows that the amount of pure drug (solute) remains the same in the concentrated form 
and in the resulting solution. However, in the solution, notice that the solute is dispersed throughout the 
resulting weaker solution. 

The strength of a solution, or concentration, was briefly discussed in Chapters 8 and 10. Solution 
strength indicates the ratio of solute to solvent. Consider how each of these substances—solute and 
solvent—contributes a certain number of parts to the total solution. 

Look at the Zithromax 500 mg label (Figure 12-2b). The label directions indicate that 4.8 mL of 
sterile water (solvent) should be added to the powder (solid solute) to prepare the reconstituted solution. 
As the label indicates, the resulting supply dosage would be 100 mg of Zithromax per | mL of solution. 

Let’s thoroughly examine the reconstitution of powdered injectable medications. 


RECONSTITUTION OF INJECTABLE 
MEDICATIONS IN POWDER FORM 


Some medications are unstable when stored in solution or liquid form. Thus, they are packaged in 
powdered form and must be dissolved, or reconstituted, by a liquid solvent, or diluent, and mixed 
thoroughly. Reconstitution is a necessary step in medication preparation to create a measurable and 
usable dosage form. The pharmacist often does this before dispensing liquid medications, for oral as 
well as parenteral routes. However, nurses need to understand reconstitution and know how to 
accomplish it. Some medications must be prepared by the nurse just prior to administration because they 
become unstable when stored in solution form. 


CAUTION 


Before reconstituting injectable drugs, read and follow the label or package insert directions carefully, 
including checking the drug and diluent expiration dates. Consult a pharmacist with any questions. 


Let’s look at the rules for reconstituting injectable medications from powder to liquid form. Follow 
these rules carefully to ensure that the patient receives the correct dosage of the intended solution. 


RULE 
When reconstituting injectable medications, you must determine both the type and the amount of 
diluent to be used. 


Some powdered medications are packaged by the manufacturer with special diluents for 
reconstitution. Sterile water and 0.9% sodium chloride (normal saline) are most commonly used as 
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FIGURE 12-3 Reconstitution 
diluent for parenteral powdered 
drugs 
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diluents in parenteral medications. Both sterile water (Figure 12-3) and normal saline are available 
preservative-free when intended for a single use only, as well as in bacteriostatic form with preserva- 
tive when intended for more than one use. Carefully check the instructions, expiration date, and vial 
label for the appropriate diluent. 


RULE 

When reconstituting injectable medications, you must determine the volume in mL of diluent to be 
used for the route as ordered, then reconstitute the drug and note the resulting supply dosage on 
the vial. 


Because many reconstituted parenteral medications can be administered either intramuscularly (IM) 
or intravenously (IV), it is essential to verify the route of administration before reconstituting the 
medication. Remember that the intramuscular volume of 3 mL or less per adult injection site (or 1 mL 
if deltoid site) is determined by the patient’s age and condition and the intramuscular site selected. The 
directions take this into account by stating the minimum volume or quantity of diluent that should be 
added to the powdered drug for IM use. Often, the powdered drug itself adds volume to the solution. The 
powder displaces the liquid as it dissolves and increases the total resulting volume. The resulting volume 
of the reconstituted drug is usually given on the label. This resulting volume determines the liquid’s 
concentration or supply dosage. 

Look at the directions on the cefazolin label (Figure 12-4a). It states, “To prepare solution add 2 mL 
sterile water for injection or 0.9% sodium chloride injection. Resulting solution contains approximate 
volume of 2.2 mL (225 mg per mL).” Notice that when 2 mL of diluent are added and the powder is 
dissolved, the bulk of the powder adds an additional 0.2 mL for a total solution volume of 2.2 mL. (The 
amount of diluent added will vary with each medication.) Thus, the supply dosage available after 
reconstitution 1s 225 mg of cefazolin per mL of solution. Figure 12-4(b) demonstrates the reconstitution 
procedure for cefazolin 500 mg to fill the order of cefazolin 225 mg IV q.G6h. 

Single-dose vials contain only enough medication for one dose, and the resulting contents are 
administered after the powder is diluted. But in some cases the nurse also may dilute a powdered 
medication in a multiple-dose vial that will yield more than one dose. When this is the case, it is 
important to clearly label the vial after reconstitution. Labeling is discussed in the next section. 


FIGURE 12-4(a) Cefazolin 500 mg powder 
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MIGURE 12-4(5) Cefazolin reconstitution procedure to fill the order cefazolin 225 mg IV q.Gh 
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a SOTYPES OF RECONSTITUTED PARENTERAL SOLUTIONS 


There are two types of reconstituted parenteral solutions: single strength and multiple strength. The 
simplest type to dilute is a single-strength solution. This type usually has the recommended dilution 
directions and resulting supply dosage printed on the label, as seen on the cefazolin 500 mg label in 
Figure 12-4 and the Zithromax label in Figure 12-5(a). 

Some medications have several directions for dilution that allow the nurse to select the best supply 
dosage. This is called a multiple-strength solution and requires even more careful reading of the 
instructions, such as on the Pfizerpen label shown in Figure 12-5(b). Sometimes these directions for 
reconstitution will not fit on the vial label. You must consult the package insert or other printed 
instructions to ensure accurate dilution of the parenteral medication. 

Let’s look at some examples to clarify what the health care professional needs to do to correctly 
reconstitute and calculate dosages of parenteral medications supplied in powder form. 
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FIGURE 12-5(a) Zithromax 
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FIGURE 12-5(b) Pfizerpen 
label: multiple-strength 
solution 


NDC 0049-0510-83 
Buffered 


6505-00-664-7116 


Used with permission from Pfizer Inc. 


Adivision of Pfizer inc., N.¥..N.¥.10017 


Single-Strength Solution 


EXAMPLE 1 = 
Order: azithromycin 400 mg IV daily X 2 days 


Supply: 500 mg vial of powdered azithromycin with directions on the left side of the label that state, 
“Constitute to 100 mg/mL with 4.8 mL of Sterile Water for injection”; see Figure 12-5(a). 


Carefully sort through and analyze the information provided on the label. 


m First, how much and what type of diluent must you add? According to the directions, you will add 
4.8 mL of sterile water. 


= Second, what is the resulting supply dosage or concentration? When reconstituted, the supply 
dosage is azithromycin 100 mg/mL. 


# Third, what is the resulting total volume of the reconstituted solution? The total volume is 5 mL. 
The powder adds 0.2 mL to the solution. You know this because the supply dosage is 100 mg/mL, 
and you add 4.8 mL of diluent. Therefore, it is only logical that the total volume is 5 mL. 


® Finally, to fill the order as prescribed, how many full doses are available in this vial? The order is 
for 400 mg, and the single-dose vial contains 500 mg. This is enough for / full dose, but not 
enough for 2 full doses. Two doses would require 800 mg. 


Now, let’s put it all together. 


This means that you have available a vial of 500 mg of azithromycin to which you will add 4.8 mL 
of sterile water as the diluent. The powdered drug displaces 0.2 mL. The resulting 5 mL of the solution 
contains 500 mg of the drug, and there are 100 mg of azithromycin in'each | mL of solution. 


After reconstitution, you are ready to apply the same Three-Step Approach to dosage calculation that 
you learned in Chapters 10 and 11. 


Step | Convert No conversion is necessary. 
Order: azithromycin 400 mg IV daily X 2 days 
Supply: 100 mg/mL 
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Step 2 Think You want to give more than | mL. In fact, you want to give 4 times 1 mL. 
4 
wtan 2 D 460 pare 
tep Calculate Gls 100 mas Sen = 7 mL = 4mL 
| 


Give 4 mL azithromycin reconstituted to 100 mg/mL, intravenously each day for 
2 days. The dose would be further diluted in an IV solution. 


Lf e 
To (NP CD wo 
hers Bierce brea tia pb) fp 


© Cengage Learning 2013 4 mL 


This vial of azithromycin 500 mg contains only | full ordered dose of reconstituted drug. Any 
remaining medication is usually discarded. Because this vial provides only | dose, you will not have to 
label and store any of the reconstituted drug. 


EXAMPLE 2 = 
Suppose the drug order reads azithromycin 250 mg IV daily. 
Using the same size vial of azithromycin and the same dilution instructions as in the previous example, 


you would now have 2 full doses of azithromycin, making this a multiple-dose vial. The supply is the 
same—100 mg/mL. 


25 
D 250 wae DS 
H * Q= 100 ms xX ImL = T0 mL = 2.5mL 


10 


Select a 3 mL syringe, and measure 2.5 mL of azithromycin reconstituted to 100 mg/mL. 


=e 


© Cengage Learning 2013 2 mL 
RULE 
r When reconstituting multiple-dose injectable medications, verify the length of drug potency. Store 


the reconstituted drug appropriately with a reconstitution label attached. 


If multiple doses result from the reconstitution of a powdered drug, the solution must be used in a 
timely manner. Because the drug potency (or stability) may be several hours to several days, check the 
drug label, package information sheet, or drug reference for how long the drug may be used after recon- 
stitution. Store the drug appropriately at room temperature, or refrigerate as per the manufacturer’s 
instructions. The package insert for azithromycin states, “Reconstituted solution is stable for 24 hours 
at or below room temperature (86°F) and 7 days when refrigerated.” 


CAUTION 
The length of potency is different from the expiration date. The expiration date is provided by the 
manufacturer on the label. It indicates the last date the drug may be reconstituted and used. 
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When you reconstitute or mix a multiple-dose vial of medication in powdered form, it is important 
that the vial be clearly labeled with the date and time of preparation, the strength or supply dosage you 
prepared, length of potency, storage directions, and your initials. Because the medication becomes 
unstable after storage for long periods, the date and time are especially important. Figure 12-6 shows the 
proper label for the azithromycin reconstituted to 100 mg/mL. Because there are 2 doses of reconstituted 
drug in this vial, and 2 doses will be administered 24 hours apart (now at 0800, then again the next day 
at 0800), this drug should be refrigerated. Refrigeration will protect the potency of the drug in case the 
second dose is administered slightly later than 0800. Indicate the need for refrigeration on the label. 


FIGURE 12-6 Reconstitution 


label for azithromycin 1/10/xx, OBOO, reconstituted 


as 100 mg/mL. Expires 1/17/xx, 
O800. Keep refrigerated. G.D.P. 


© Cengage Learning 


2013 


Multiple-Strength Solution 


Some parenteral powdered medications have directions for preparing several different solution strengths 
to allow you to select a particular dosage strength (Figure 12-7). This results in a reasonable amount to 
be given to a particular patient. 


FIGURE 12-7 Pfizerpen label with 4 options for reconstitution 
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Options for diluent volume 


EXAMPLE = 
Order: penicillin G potassium 300,000 units IM q.6h 
Supply: — penicillin G potassium 1,000,000 units vial 


This vial contains a total of 1,000,000 units of penicillin. The reconstitution instructions are shown on 
the right side of the label. The instructions detail four different parenteral-solution supply dosages or 
concentrations that are determined by the added diluent volume. The left column provides a choice of 
suggested volumes of diluent. The right column indicates the final solution strength in units per mL. 
Let’s look at each of the four instructions. Notice how these reconstituted concentrations differ and when 
each might be selected. 


Add 20 mL Diluent 


Refer to the first set of directions, which indicates to add 20 mL diluent to prepare 50,000 units per 
milliliter of solution. Is this a good choice for preparing the medication to fill the order? What do we know? 


a First, to follow the first set of directions, how much and what type of diluent must you add? 
According to the directions, you will add 20 mL of diluent. (You must check the package insert to 
determine the type of diluent, because this information is not stated on the label. The package insert 
recommends: Water for Injection or Sterile Isotonic Sodium Chloride Solution for Parenteral Use3) 
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# Second, what is the concentration of the reconstituted penicillin? When adding 20 mL of diluent, 
the supply dosage or concentration is 50,000 units/mL. 


# Third, what is the resulting total volume of this reconstituted solution? The total volume is 20 mL. You 
know this because the supply dosage is 50,000 units/mL or 1,000,000 units per 20 mL. The volume of 
diluent is large enough that the powder dissolves without adding any significant additional volume. 

® Finally, how many full doses of penicillin as ordered are available in this vial? The vial contains 
1,000,000 units, and the order is for 300,000 units. There are 3 full doses (plus some extra) in this 
vial. If you choose this concentration, a reconstitution label would be required. 


This means that when you add 20 mL of sterile diluent to this vial of powdered penicillin, the result 
is 1,000,000 units of penicillin in 20 mL of solution, with a concentration of 50,000 units per mL. 
Apply the Three-Step Approach to dosage calculation. 


Step 1 Convert No conversion 1s necessary. 
Order: penicillin G potassium 300,000 units IM q.6h 
Supply: 50,000 units/mL 


Step 2 Think You want to give more than | mL. In fact, you want to give 6 times 1 mL. 
Step 3 Calculate i) = oe xX ImL = . mL = 6mL 


Because each dose is 6 mL and the total volume is 20 mL, you would have enough for 2 additional 
full doses. However, this is an IM dose, and 3 mL is the maximum volume for a large adult muscle. To 
administer this order using this concentration, you would need to inject the patient with two 3 mL 
syringes filled with 3 mL of penicillin each. Therefore, this is a poor choice of reconstitution instructions 
to prepare this order. 


Add 10 mL Diluent 


Refer to the second set of directions on the penicillin label, which indicates to add 10 mL of diluent for 
100,000 units per mL of solution. Would this prepare an appropriate concentration to fill the order? What 
do we know? 


# First, to correctly follow the second set of directions, how much and what type of diluent must you 
add? According to the directions, you will add /0 mL of diluent. (You must check the package insert 
to determine the type of diluent, because this information is not stated on the label. The package insert 
recommends: Water for Injection or Sterile Isotonic Sodium Chloride Solution for Parenteral Use.) 


= Second, what is the concentration of the reconstituted penicillin? When adding 10 mL of diluent, 
the supply dosage or concentration is 100,000 units/mL. 


® Third, what is the resulting total volume of this reconstituted solution? The total volume is 10 mL. 
You know this because the supply dosage is 100,000 units/mL or 1,000,000 units per 10 mL. The 
solution volume is large enough that the powder does not add significant volume to the solution. 


= Finally, how many full doses of penicillin as ordered are available in this vial? The vial contains 
1,000,000 units, and the order is for 300,000 units. There are 3 full doses (plus some extra) in this vial. 
If you select this set of instructions, you will need to add a reconstitution label to the vial after mixing. 


This means that when you add 10 mL of sterile diluent to this vial of powdered penicillin, the result 
is 1,000,000 units of penicillin in 10 mL of solution with a concentration of 100,000 units per mL. 
Apply the Three-Step Approach to dosage calculation. 


Step 1 Convert No conversion is necessary. 
Order: penicillin G potassium 300,000 units IM q.6h 
Supply: 100,000 units/mL 
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Step 2 Think You want to give more than 1 mL. In fact, you want to give 3 times | mL. 


3. 
D _ 300-600 waits 28 = 
Calculate FX Q= 100-000 ait x mL = 7 mL 3mL 

Because each dose is 3 mL and the total volume is 10 mL, you would have enough for 2 additional 
full doses. As an IM dose, 3 mL is the maximum volume for a large adult muscle. Although this is a safe 
volume and would require only one injection, perhaps another concentration would result in a lesser 
volume that would be more readily absorbed. 


Add 4 mL Diluent 


Refer to the third set of directions on the penicillin label, which indicates to add 4 mL of diluent for 
250,000 units per mL of solution. Would this prepare an appropriate concentration to fill the order? 
What is different about this set of directions? Let’s analyze the information provided on the label. 


® First, to follow the third set of directions, how much and what type of diluent must you add? 
According to the directions, you will add 4 mL of diluent. (Remember that you must check the 
package insert to determine the type of diluent, because this information is not stated on the label. 
The package insert recommends: Water for Injection or Sterile Isotonic Sodium Chloride Solution 
for Parenteral Use.) 


= Second, what is the supply dosage of the reconstituted penicillin? When adding 4 mL of diluent, the 
supply dosage is 250,000 units/mL. 


= Third, what is the resulting total volume of this reconstituted solution? The total volume is 4 mL. 
You know this because the supply dosage is 250,000 units/mL or 1,000,000 units per 4 mL. The 
powder does not add significant volume to the solution. 


@ Finally, how many full doses of penicillin are available in this vial? The vial contains 1,000,000 
units, and the order is for 300,000 units. Regardless of the concentration, there are still 3 full doses 
(plus some extra) in this vial. A reconstitution label would be needed. 


This means that when you add 4 mL of sterile diluent to the vial of powdered penicillin, the result 
is 4 mL of solution with 250,000 units of penicillin per mL. 
Calculate | dose. 


Step 1 Convert No conversion is necessary. 
Order: penicillin G potassium 300,000 units IM q.6h 
Supply: 250,000 units/mL 


Step 2 Think You want to give more than | mL but less than 2 mL. 


6 


step . Calculate a XQ= 750-000 unite X lmL = 2 mL = 1.2 mL 
5) 


Because each dose is 1.2 mL and the total volume is 4 mL, you would have enough for 2 additional 
full doses. As an IM dose, 3 mL is the maximum volume for a large adult muscle. This concentration 
would result in a reasonable volume that would be readily absorbed. This is a good choice of 
concentration instructions to use to prepare this order. 

Select a 3 mL syringe, and measure 1.2 mL of penicillin G potassium, reconstituted to 250,000 units/mL. 


at 
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CAUTION 


The supply dosage of a reconstituted drug is an essential detail that the preparer must write on the 
multiple-dose vial label. Once a powdered drug is reconstituted, there is no way to verify how much 
diluent was actually added unless it is properly labeled. 


Be sure to add a label to the reconstituted penicillin G potassium 250,000 units/mL vial (Figure 12-8). 


FIGURE 12-8 Reconstitution 
label for penicillin G potassium 
1,000,000 units with 4 mL diluent 


1/30/xx, OOO, reconstituted 
as 250,000 unite/mL. Expires 
2/06/xx, OB00. Keep retriger- 
ated. G.D.P. 


ge Learning 
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Add 1.8 mL Diluent 


The fourth set of directions instructs you to add 1.8 mL diluent for a solution concentration of 500,000 
units/mL. Let’s examine this information. 


= First, to fulfill the fourth set of directions, how much and what type of diluent must you add? The 
directions state to add 1.8 mL of diluent. (You must check the package insert to determine the type 
of diluent, because this information is not stated on the label. The package insert recommends: Use 
Water for Injection or Sterile Isotonic Sodium Chloride Solution for Parenteral Use.) 


= Second, what is the supply dosage of the reconstituted penicillin? When adding 1.8 mL of diluent, 
the supply dosage is 500,000 units/mL. 


= Third, what is the resulting total volume of this reconstituted solution? The total volume is 2 mL. 
You know this because the supply dosage is 500,000 units/mL or 1,000,000 units per 2 mL. The 
powder displaces 0.2 mL of the solution, causing the resulting total volume to be larger than the 
volume of diluent used. (Notice that this is the most concentrated, or the strongest, of the four 
concentrations. ) 


ms Finally, how many full doses of penicillin are available in this vial? The vial contains 1,000,000 
units, and the order is for 300,000 units. Notice that regardless of the concentration, there are 3 full 
doses (plus some extra) in this vial. This reconstitution label will differ from the one in the previous 
example, because this 1s a different concentration. 


Following the fourth set of directions, you add 1.8 mL of diluent to prepare 2 mL of solution with 
a resulting concentration of 500,000 units of penicillin in each | mL. 
Calculate 1 dose. 


Step I Convert No conversion is necessary. 
Order: penicillin G potassium 300,000 units IM q.6h 
Supply: 500,000 units/mL 


Step 2 Think You want to give less than | mL. 


3 . 
Step3 Calculate 2 x Q = SOU aE x imL = 3 mL = 0.6mL 
5) 


Because each dose is 0.6 mL and the total volume is 2 mL, you would have enough for 2 additional 
full doses. This supply dosage would result in a reasonable volume for an IM injection for an infant, a 
small child, or anyone with wasted muscle mass. 
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Select a 3 mL syringe, and measure 0.6 mL of penicillin G potassium reconstituted to 500,000 units/mL. 


[762% z 
= NN WON Rrs file 
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Finally, add the label to the reconstituted penicillin G potassium 500,000 units/mL vial (Figure 12-9). 


FIGURE 12-9 Reconstitution 
label for penicillin G potassium 
1,000,000 units with 1.8 mL diluent 


1/3O/xx, OBOO, reconstituted 
as 500,000 unite/mL. Expires 
2/06/xx, O8OO. Keep retriger- 
Aaa, GID. 
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As you can see from these four possible reconstituted strengths, 3 full doses are available from this 
multiple-dose vial in each case. The added diluent volume is the vital factor that determines the resulting 
concentration. The supply dosage ultimately determines the injectable volume per dose. 


MATH TIP 


When multiple directions for diluting are given, the smaller the amount of diluent added, the 
greater or stronger the resulting solution concentration will be. 


RECONSTITUTED PARENTERAL SOLUTIONS 
WITH VARIOUS ROUTES 


A variety of drugs are labeled and packaged with reconstitution instructions. Some drugs are for IM use 
only and some are for IV use only, whereas others may be used for either. Some are even suitable for 
subcut, IM, or IV administration. Carefully check the route and related reconstitution directions. The 
following material gives examples of several types of directions that you will encounter. 


Drugs with Injection Reconstitution Instructions for Either IM or IV 


EXAMPLE 8 

Order: methylprednisolone 200 mg IV q.6h 

Supply: 500 mg vial of powdered methylprednisolone for IM or IV injection (Figure 12-10), with 
directions on the left side of the label that state, “Reconstitute with 8 mL Bacteriostatic 
Water for Injection with Benzyl Alcohol ... Each 8 mL (when mixed with 8 mL of diluent) 


contains methylprednisolone sodium succinate equivalent to methylprednisolone, 500 mg.” 
These instructions will apply to orders for either the intramuscular or intravenous route. 


What do we know? 


® First, to fill the order, how much and what type of diluent must you add? According to the 
directions, you will reconstitute with 8 mL bacteriostatic water for injection with benzyl alcohol. 


# Second, what is the supply dosage of the reconstituted methylprednisolone? When adding 8 mL of 
diluent, the supply dosage is 500 mg per 8 mL. 


Chapter 12 eee Reconstitution of Solutions 333 


FIGURE 12-10 Methylprednisolone [ 7 rf Lerten 
tore at controlled room A - 

500 MG label temperature 20° to 25°C 
(68° to 77°F) [see USP]. 
Protect from light. 

Reconstitute with 8 mL } 
Bacteriostatic Water for 

Injection with Benzyl Alcohol. 


Store solution at controlled 


1 Vial 
4-125 mg Doses Rx only 


Solu-Medrol® 


methylprednisolone 


1 


| 


room temperature 20° to 25°C sodium succinate | Oo 
(68° to 77°F) and use within for injection, USP | ae 
48 hours after mixing. Protect (oe) 
from light. ; ° Vay 
DOSAGE AND USE: For intramuscular or a be 
See accompanying prescribing intravenous use = | 
j : ‘ information. Oo 
= Third, what is the resulting total Each 8 mL. (when mixed with ——— _ oO 
~ . . . .  _ Se 
volume of this reconstituted Bin Oh Gian) (Contains | 500mg eres 
; : . methylprednisolone sodium ZEN REE READ 
solution? The total volume is succinate equivalent to ; ar 
. methylprednisolone, 500 mg. | Recommended Diluent 
S mL. Any amount that the Also contains monobasic Contains Benzyl Alcohol 
powdered drug displaces in a he A se A as a Preservative 


(This Package Does Not 


Contain Diluent) | 


phosphate dried, 69.6 mg. 
When necessary, pH was 


adjusted with sodium 
Distributed by 


hydroxide. oan 1681 | 
c fi . f Pharmacia & Upjohn Co | 
Lyophilized in container. Cp Division of Pfizer Inc, NY, NY 10017 | 1 681 


solution is insignificant and does 
not add volume. You know this 
because the instructions tell you 
that each 8 mL contains 
methylprednisolone, 500 meg. 


Jsed with permission from Pfizer Inc 


® Finally, how many full doses of methylprednisolone are available in this vial? The vial 
contains 500 mg, and the order is for 200 mg. There are 2 full doses in the vial (plus some 
extra). A reconstitution label is needed. The label indicates that the reconstituted drug can be 
stored for 48 hours. 


This means that you have available a vial of 500 mg of methylprednisolone to which you will add 
8 mL of diluent. The final yield of the solution is 500 mg per 8 mL, which is your supply dosage. 
Calculate | dose. 


Step 1 Convert No conversion is necessary. 
Order: methylprednisolone 200 mg IV q.6h 
Supply: S00 mg per 8 mL 


Step 2 Think You want to give more than | mL and less than 4 mL. 
ae 
Step 3 Calculate A xX Q= eG x 8mL = * mL = 3.2 mL 


3) 


given intravenously every 6 hours 


= 1/3O0/xx, O8OO, reconstituted 
E as 500 mg per & mL. Expires 

A 2/O1/xx, O6O0. Store at room 
g temperature 68°-77°F, protect 
é a from light. G.D.P. 


<= ON |S i = 
poidiviities a ieeee 
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Drugs with Different IM and IV Reconstitution Instructions 


Notice that the ceftriaxone has one set of instructions for IM use (Figure 12-11) and another set for IV 
administration (Figure 12-12). The nurse must carefully check the route ordered and then follow the 
directions that correspond to that route. In such cases, it is important not to interchange the dilution 
instructions for IM and IV administrations. 


FIGURE 12-11(a) Ceftriaxone 1 g label 


NDC 0703-0335-01 Fyonly Each vial contains: ceftriaxone sodium Storage Prior to Reconstitution: 


C eftri axone powder equivalent to 1 gram ceftriaxone. Store powder at 20° to 25°C 


ini inn « ; +4 (68° to 77°F) [See USP 
For ILM. Administration : Reconstitute with Contitlled Racin Teniverattre 


iecti 2.1 mL 1% Lidocaine Hydrochloride ight. 
for Inject ULE USP Injection (USP) or Sterile Water for Injection Sees ties 


(USP). Each 1 mL of solution contains Reconstitution: See 
approximately 350 mg equivalent of Package Insert 


ceftriaxone, Mf for: Teva Parenteral Medicines 
For I.V. Administration : See Package Insert Irvine, CA 92618 


For |.M. or I.V. Use Usual Dosage: See Package Insert 


: Iss. 9/2007 S 
Single Use Vial 3901701450907 | | a : 


FIGURE 12-11(b) Package insert storage information for intramuscular administration 


— 


1 gram 


WLLL a LL 


Used with permission from Teva Pharmaceuticals USA. 


Ceftriaxone for injection, USP intramuscular solutions remain stable (loss of potency less than 10%) for the following time periods: 


C fF ati Storage 
Diluent crit ion Room Temp. _ Refrigerated 
(25°C) (4°C) 
Sterile Water 100 2 days 10 days 
D for injection 250, 350 24 hours 3 days 
s 0.9% Sodium 100 2 days 10 days 
2 Chloride Solution 250,350 24 hours 3 days 
é 5% Dextrose 100 2 days 10 days 
@ Solution 250: 350 24 hours 3 days 
5 Bacteriostatic Water 100 24 hours 10 days 
¢ + 0.9% Benzyl Alcohol 250, 350 24 hours 3 days 
5 1% Lidocaine Solution 100 24 hours 10 days 
3 (without epinephrine) 250, 350 24 hours 3 days 


EXAMPLE 1 = 
Order: ceftriaxone 250 mg IM q.12h 


Supply: 1 g vial of powdered ceftriaxone (Figure 12-1 1a) with IM reconstitution directions on 
the label that state, “For IM Administration: Reconstitute with 2.1 mL 1% Lidocaine 
Hydrochloride Injection (USP) or Sterile Water for Injection (USP). Each 1 mL of solution 
contains approximately 350 mg equivalent of ceftriaxone.” 


# First, to fill the order, how much and what type of diluent must you add? According to the directions, 
you will add 2.1 mL of diluent. Two diluents are recommended on the label: 1% lidocaine 
hydrochloride injection (USP) or sterile water for injection (USP). Use sterile water for injection. 


= Second, what is the supply dosage of the reconstituted ceftriaxone? The resulting supply dosage is 
350 mg/mL. 
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= Third, what is the resulting total volume of this reconstituted solution? The total volume is larger than 
the volume of the diluent. We know this because the resulting supply dosage is 350 mg/mL or 1,050 mg 
per 3 mL. While 1,050 mg is approximately equal to the supplied dose of 1 g, 3 mL is considerably 
larger than 2.1 mL, the volume of the diluent. The solution volume is not sufficient to dilute the powder 
without adding additional volume. Therefore, you cannot use 2.1 mL in your calculation. 


= Finally, how many full doses of ceftriaxone are available in this vial? The vial contains 1 g or 
1,000 mg. The order is for 250 mg. There are 4 full doses in the vial. According to the package 
insert, the solution reconstituted with sterile water for injection is stable at room temperature for 
24 hours and refrigerated for 3 days. A reconstitution label is needed. 


This means that you have available a vial of 1 g of ceftriaxone to which you will add 2.1 mL of 
sterile water for injection as the diluent. The final yield of the solution has a volume greater than the 
diluent, with a supply dosage of 350 mg/mL. 


Step 1 Convert No conversion is necessary. 
Order: ceftriaxone 250 mg IM q.12h 
Supply: 350 mg/mL 


Step 2 Think You want to give less than | mL. 
25 
D 250 me 25 
Step 3 Calculate H * Q = 356 mg x I mL = 35 mie— O14 me = 07 me 


given intramuscularly every 12 hours 


1/3O/xx, O800, reconstituted as 
350 mg/mL for IM uge. Expires 2/2/xx. 
Keep refrigerated. G.D.P. 


© Cengage Learning 


2013 


© Cengage Learning 2013 


CAUTION 

Because this is an IM dose, you may need to change needles. Change needles prior to drawing up 
medication. Changing needles after the medication is measured may alter the actual dose of 
medication injected. 


EXAMPLE 2 = 
Order: ceftriaxone 400 mg IV q.12h 


Supply: 1 g vial of powdered ceftriaxone (Figure 12-11a) with IV reconstitution directions that 
state, “See Package Insert.” The package insert provides instructions to “Reconstitute vials 
with an appropriate IV diluent (see COMPATIBILITY AND STABILITY). Add 9.6 mL to 
1 g vial. After reconstitution, each | mL of solution contains approximately 100 mg 
equivalent of ceftriaxone” (Figure 12-12). 


= First, to fill the order, how much and what type of diluent must you add? According to the 
directions, you will add 9.6 mL of appropriate IV diluent to | g vial. The package insert lists sterile 
water for injection as one of five appropriate IV diluents. 
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FIGURE 12-12. Package insert information for ceftriaxone for injection IV administration 


Intravenous Administration 

Ceftriaxone for injection, USP should be administered intravenously by infusion over a period of 30 minutes. Concentrations between 10 mg/mL 
and 40 mg/mL are recommended; however, lower concentrations may be used if desired. Reconstitute vials with an appropriate IV diluent (see 
COMPATIBILITY AND STABILITY). 


: Vial Dosage Size Amount of Diluent to be Added 

F 250 mg 2.4 mL 

ie 500 mg 48 mL 

3 lg 9.6 mL 

E 28 19.2 mL 

E After reconstitution, each 1 mL of solution contains approximately 100 mg equivalent of ceftriaxone. Withdraw entire contents and dilute to the 
2 | desired concentration with the appropriate IV diluent. 


® Second, what is the supply dosage of the reconstituted ceftriaxone? The resulting supply dosage is 
100 mg/mL. 


@ Third, what is the resulting total volume of this reconstituted solution? The total volume is larger 
than the volume of the diluent. We know this because the resulting supply dosage is 100 mg/mL or 
1,000 mg per 10 mL. The solution volume is not sufficient to dilute the powder without adding 
additional volume. Therefore, you cannot use 9.6 mL, the volume of the diluent, in your calculation. 


® Finally, how many full doses of ceftriaxone are available in this vial? The vial contains 1| g or 
1,000 mg. The order is for 400 mg. There are 2 fuli doses in the vial. According to the package 
insert, the reconstituted solution is stable at room temperature for 24 hours and refrigerated for 
3 days. A reconstitution label is needed. 


This means that you have available a vial of | g of ceftriaxone to which you will add 9.6 mL of 
diluent for IV administration. The final yield of the solution has a volume greater than the diluent with 
a supply dosage of 100 mg/mL. Most IV antibiotics are then further diluted in an approved IV solution 
and infused over a specified time period. You will learn more about this in Section 4. 

Calculate | dose. 


Step 1 Convert No conversion is necessary. 
Order: ceftriaxone 400 mg IV q.12h 
Supply: 100 mg/mL 
Step 2 Think You want to give more than | mL. In fact, you want to give 4 times this 


amount, or 4 mL. 


4 
Step 3 Calculate 5 xX Q= coe x ImL = : mL = 4mL 
1 


given intravenously every 12 hours 


1/4O0/xx O8OO, reconstituted as 
100 mg/mL for IV use. Expires 1/31/xx, 
O&OO. Store at room temperature. G.D.F. 


SEK Crs 
toliiitiriihs 
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Drugs with Instructions to “See Package Insert” 
for Dilution and Administration 


Some labels only give the dosage strength contained in the vial and other minimal information that is 
insufficient to properly reconstitute or safely store the drug. To prepare the powdered medication, you must 
see the package insert. Look at the amphotericin B label (Figure 12-13a) and the accompanying package 
insert information (Figure 12-13b). The label instructs you to, “See insert for reconstitution and dosage 
information.” The following example demonstrates the use of the package insert for calculating the dosage. 
EXAMPLE a 

Order: amphotericin B 37.5 mg IV daily 

Supply: amphotericin B 50 mg 


Look at the preparation instructions given in the package insert (Figure 12-13b). 


FIGURE 12-13(a) Amphotericin B 50 mg label 


eg Amphotericin B Stee 5S. we 
= | for Injection USP bag fg goees? S96 
sag FOR INTRAVENOUS Egy BE SSesee feZ & 
Eox INFUSION ONLY S88 e8 c&sSa8 88S = 
& £2] Verity product name and dosage See 3h S8SS8e8 S25 & 
ee if dose exceeds 1.5 mg/kg Sas 85 ssszse 88s = 
s2 3 (Gen (ed = £2 2225528 288 
Zi Mt] f Se seen eos 
BSc) Ae Gi rk aacesee B28 
=e 
FIGURE 12-13(5) Amphotericin B package insert reconstitution information 
Preparation of Solutions 
Reconstitute as follows: An initial concentrate of 5 mg amphotericin B per mL is first prepared by rapidly 
= expressing 10 mL Sterile Waiter for Injection USP without a bacteriostatic agent directly into the lyophilized 
oo cake, using a sterile needle (minimum diameter: 20 gauge) and syringe. Shake the vial immediately until 
xz the colloidal solution is clear. The infusion solution, providing 0.1 mg amphotericin B per mL, is then 
E ww obtained by further dilution (1:50) with 5% Dextrose Injection USP of pH above 4.2. The pH of each 
as container of Dextrose Injection should be ascertained before use. Commercial Dextrose Injection usually 
6 2 has a pH above 4.2; however, if it is below 4.2, then 1 or 2 mL of buffer should be added to the Dextrose 
a | Injection before it is used to dilute the concentrated solution of amphotericin B. The recommended buffer 
Es has the following composition: 
o & 
th . 
So 5 Dibasic sodium phosphate (anhydrous) 1.59 g 
= = = Monobasic sodium phosphate (anhydrous) 0.96 g 
2 8 > Water for Injection USP qs 100.0 mL 
say [28 
m First, to fill the order, how much and what type of diluent must you add? For initial concentration, 


the directions advise you to add 10 mL of sterile water for injection USP without a bacteriostatic 
agent. Further, the directions state, “The infusion solution, providing 0.1 mg amphotericin B per 
mL, is then obtained by further dilution (1:50) with 5% Dextrose Injection USP of pH above 4.2.” 
This means that before administration to the patient, the initial concentration of 5 mg/mL must be 
further diluted for infusion to 0.1 mg/mL or 1:50 concentration. (We will use the latter information 
after we calculate the dosage.) 


= Second, what is the supply dosage of the reconstituted amphotericin B? When adding 10 mL of 
diluent, the supply dosage is 5 mg/mL. 


= Third, what is the resulting total volume of this reconstituted solution? The total volume is 10 mL. 
You know this because the supply dosage is 5 mg/mL or 50 mg per 10 mL. The powder does not 
add significant volume to this solution. 


® Finally, how many full doses of amphotericin B are available in this vial? The vial contains 50 mg, 
and the order is for 37.5 mg. There is enough for / full dose (plus some extra) in the vial but not 
enough for 2 full doses. No reconstitution label is needed. 
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This means that you have available a vial of 50 mg of amphotericin B to which you will add 10 mL 
of diluent. The final yield of the solution is 5 mg/mL, which is your supply dosage. Each | mL (5 mg) 
must be further diluted with 49 mL of IV solution for administration. 

Calculate | dose of the initial concentration (before further dilution). 


Step 1 Convert No conversion is necessary. 
Order: amphotericin B 37.5 mg IV daily 
Supply: amphotericin B 5 mg/mL 


Step 2 Think You want to give more than | mL but less than 10 mL. 
3 g She 
Calculate 4 XQ= soe SAG UNE ce re mL = 7.5mL 


given intravenously daily 


© Cengage Learning 2013 


Sele 


© Cengage Learning 2013 


Recall that the instructions indicate that further dilution of the initial concentration is required before 
administration: The infusion solution, providing 0.1 mg amphotericin B per mL, is then obtained by 
further dilution (1:50) with 5% dextrose injection. This may be accomplished by adding 49 mL of 5% 
dextrose and water injection to each | mL (5 mg) of amphotericin B solution. We have 7.5 mL of 
concentrated amphotericin solution to dilute; therefore, we need to add it to 7.5 X 49 = 367.5 or 
368 mL ot IV solution before administering this drug intravenously. 


QUICK REVIEW 


m Check expiration dates of the drug and diluent before beginning reconstitution. 
It is important that you remember the following points when reconstituting drugs. 
m If any medicine remains for future use after reconstitution, clearly label: 

Date and time of preparation. 

Strength or concentration per volume. 

Potency expiration. 


ae alse ge 


Recommended storage. 
5. Your initials. 


® Read all instructions carefully. If no instructions accompany the vial, confer with the pharmacist 
before proceeding. 


# When reconstituting multiple-strength parenteral powders, select the dosage strength that is 
appropriate for the patient's age, size, and condition. 


® Carefully select the correct reconstitution directions for IM or IV administration. 
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Review Set 26 | 


Calculate the amount you will prepare for each dose. The labels provided are the drugs available. Draw 


an arrow to the syringe calibration that corresponds with the amount you will draw up, and prepare a 
reconstitution label, if needed. 


1. Order: acyclovir 0.5 g IV q.8h 


ACYCLOVIR NDC 55390-613-20 
Usual Dosage - See package insert 


FOR INJECTION USP Preparation of Solution: Inject 20 mL Sterile Water for 


Injection into vial, Shake vial until a clear solution is 
Eurriicen use within 12 hours. DO NOT USE 

ATIC WATER FOR INJECTION CONTAINING 
FOR IV INFUSION ONLY BENZYL ALCOHOL OR PARABENS 


Dilute to 7 mg/mL or lower prior to infusion 
See package insert for additional reconstitution and 


Equivalent to 


LU 


Used with permission from Bedford 


: 1000 dilution instructions 
% mg Store between 15° to 25°C (59° to 77°F), 
rs} 
t acyclovir Manufactured by Manufactured for 
5 Ben Venue Labs, Inc. Bedford Laboratories™ 
2 Rx ONLY Bedford, OH 44146 Bedford, OH 44146 ACYVA0S 
| 


According to the package insert, when mixed according to the instructions on the label, the resulting 
solution contains 50 mg acyclovir per mL. The reconstituted solution should be used within 
12 hours. Refrigeration of reconstituted solution may result in the formation of a precipitate that will 
redissolve at room temperature. 


Reconstitute with mL diluent for a concentration of mg/mL. 
Give: mL 
How many full doses are available in this vial? dose(s) 


Prepare a reconstitution label for the remaining solution. 


Reconstitution label 


© Cengage Learning 2013 


2. Order: penicillin G sodium 150,000 units IV q.12h 


PENICILLIN G SODIUM for inJection usP 


Each vial provides 5,000,000 units penicillin G sodium with approx. 

140 mg citrate buffer (composed of sodium citrate and not more than 
4.6 mg citric acid). One million units penicillin contains approx. 2.0 mEq 
sodium. 

Sterile * For intramuscular or intravenous drip use 

Usual dosage: See insert 

PREPARATION OF SOLUTION: Add 23 mL, 18 mL, 8 ML, or 3m diluent to 
provide 200,000 u, 250,000 u, 500,000 u, or 1,000,000 u per mL, 
respectively. 

Sterile solution may be kept in refrigerator 1 week without significant 
Joss of potency. 

Store at room temperature prior to constitution 

©1986 Squibb-Marsam, Inc. 


For information contact: 

Squibb-Marsam, Inc., Cherry Hill, NJ 08034 
Made by Glaxochem, Ltd., Greenford, Middlesex, England. 
Filled in Italy by Squibb S.p.A. Dist. by 
E. R. Squibb & Sons, Inc., Princeton, NJ 08540 05277 J 66805 


SQUIBB’ 


NDC 0003-0668-05 


1 box © 10 vials 


5,000,000 units per vial 
PENICILLIN G SODIUM 


for INJECTION USP 


Caution: Federal law prohibits 
dispensing without prescription 


Used with permission from Bristol-Myers 


Squibb Company. 
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Describe the four concentrations, and calculate the amount to give for each of the supply dosage 


concentrations. 

Reconstitute with mL diluent for a concentration of ___————_—suunits/mL. 
Give: mL 

Reconstitute with mL diluent for a concentration of __———_—suunits/mL. 
Give: mL 

Reconstitute with mL diluent for a concentration of units/mL. 
Give: mL 

Reconstitute with mL diluent for a concentration of units/mL. 
Give: mL 

Indicate the concentration you would choose, and explain the rationale for your selection. 
Select units/mL and give mL. Rationale: 

How many full doses are available in this vial? dose(s) 


Prepare a reconstitution label for the remaining solution. 


Reconstitution label 


© Cengage Learning 2013 


3. Order: ampicillin 375 mg IV q.6h 


NDC 00000-0000-00 
Ped @ LB ForiM Use: add 1.7 mL diluent. ae S 
er The resulting solution provides (Nee mmm Oo 
For Injection, USP 250 mg ampicillin per mL, 5 pie a 
TN IM or IV Injection: USE SOLUTION Ves =O 
ampicillin sodium WITHIN 1 HOUR. xsi =o 
a equivalent to IV Infusion: See package insert $32 =o 
S K 5 = oS ad 
“N 500 mg Usual dosage: Children: 25 to —J 5 —— 
2 ampicillin 50 mg/kg/day in equally divided doses ra} > = | 
= For IM or lV Use at 6-hour intervals. Adults: 250 to = wren = 
o e 500 mg every 6 hours. Package insert =e oO 
o 2 includes detailed precautions and UW —_o 
S a indications. —= 
(eG a Rx onl Store at controlled room temperature Q == 
@ Ico ise / 
©) | Sh it 15°-30°C (59°-86°F). . 
© 


(Reconstitute for IM use, and then further dilute for IV use as instructed in package insert.) 
Reconstitute with mL diluent for a concentration of mg/mL. 


Give: mL (further dilute for [V use) 


Chapter 12 


How many full doses are available in this vial? dose(s) 
Does this reconstituted medication require a reconstitution label? 


Explain: 


Reconstitution of Solutions 
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. Order: azithromycin 0.5 g IV daily 


Store at or below 86°F (30°C). NDC 0069-3150-83 


Zithromax® 


DOSAGE AND USE 

See accompanying prescribing information 
Constitute to 100 mg/mL* with 

4.8 mL of Sterile Water For Injection 

Must be further diluted before use. 

For appropriate diluents and storage 
recommendations, refer to prescribing information 
“Each mL contains azithromycin dihydrate 
equivalent to 100 mg of azithromycin, 

76.9 mg of citric acid, and sodium hydroxide 
for pH adjustment 


MADE IN IRELAND 


(azithromycin for injection) 


For LV. infusion only 
STERILE 


equivalent to 


500 mg 


of azithromycin 
Distributed by 


GED Pfizer Labs 
Division of Pfizer Inc, NY, NY 10017 


055191362 


ETT R@.R 55 TET 


Used with permission from Pfizer Inc 


ee 


Reconstitute with mL diluent for a concentration of mg/mL. 
Give: mL 
How many full doses are available in this vial? dose(s) 


Does this reconstituted medication require a reconstitution label? 


Explain: 


pe N ©) Ff lo = 
, reer ee 


= 
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. Order: doxycycline 50 mg in D,W 100 mL IV PB daily to infuse over GO min 


DOXYCYCLIN NDC 55390-110-10 LYOPHILIZED 
Usual Dosage: See package insert. 
FOR INJECTION USP — must DILUTE RECONSTITUTED SOLUTION. 
Each 10 mL (when ee contains doxyevoine 
hyclate equivalent to 100 mg doxycycline 
FOR IV INFUSION ONLY (to mg/mL) and 480 mg ascorbic acid. —=—S 
‘ Store lyophilized product at or below 25°C a 
Equivalent to (77°F). Protect from light. Retain in carton Bor) 


until time of use. Silec 
Patient ee =a 
a 


Used with permission from Bedford 


oO 

© neeneere 
= . Time —— 
3 Doxycycline Date - 1 

© Manufactured for: ae —_— 
[o} Bedford Laboratories —— 
‘=I Rx ONLY Bedford, OH 44146 DCY-v02 

| 


342 Section 3 “sees Drug Dosage Calculations 


wSIIYOLVYORY) auljoAohxoq 
qOACGAG 


5 “KINO XY 
“NOILN1OS 


GALNLILSNOOSY 


Jind Lsnw 0} yugjeainby 
GSZIMIHdOAT XINO NOISNGANI Al YOS 


dSN NOILOAFNI YOA ANITOADAXOG 


SIEIA OL OL-OLL-O6€SS OON 


Usual Dosage: See package insert. 

Each 10 mL (when mixed) contains doxycycline hyclate equivalent to 100 mg doxycycline (10 mg/mL) 
and 480 mg ascorbic acid. 

Reconstitute with 10 mL sterile water for injection. Reconstituted solution must be diluted prior to infu- 
sion as directed in package insert. Protect solution from direct sunlight during infusion. 

Store lyophilized product at or below 25°C (77°F). Protect from light. Retain in carton until time of 
use. 

WARNING: The use of drugs of the tetracycline class during tooth development may cause perma- 
nent discoloration of the teeth. Tetracycline drugs should not be used in these instances unless other 
drugs are not likely to be effective or are contraindicated. 

The usual dosage and frequency of administration of Doxycycline differs from that of other tetracy- 
clines. Exceeding the recommended dosage may result in an increased incidence of side effects. 


[ 


Used with permission from Bedford Laboratories. 


Manufactured by Manufactured for 
5 Q Ben Venue Labs, Inc. BED ave. Bedford Laboratories™ 
3 W Bedford, OH 44146 LABORATORIES™ Bedford, OH 44146 
Note i ic er SUR Sn Se St a Se th oe Sn eh eb - 
Reconstitute with mL diluent for a concentration of mg/mL. 
Give: mL 
How many full doses are available in this vial? dose(s) 


Prepare a reconstitution label for the remaining solution. 


Package insert states, “Reconstituted solutions (1 to 0.1 mg/mL) may be stored up to 72 hours 
prior to start of infusion if refrigerated and protected from sunlight and artificial light. Infusion 
must then be completed within 12 hours. Solutions must be used within these time periods or 
discarded.” 


Reconstitution label 


© Cengage Learning 2013 


Chapter 12 “®s Reconstitution of Solutions 343 


6. Order: penicillin G potassium 1,000,000 units IV q:Oh 


NDC 0049-0520-83 hiere cia intramuscular injection 
INQ 

‘ == SEE ACCOMPANYING pees Rx only 300,000-400,000 units 
£& a Intravenous: Additional information about 
oO me, PRESCRIBING INFORMATION the use of this product intravenously can 
SS = 4 be found in the package insert. 
& ag tent RECOMMENDED STORAGE ml diluent Units per mL 
E| oo =~. IN DRY FORM. added of solution 
£ | ==. 18.2 mL 250,000 
= 1 3 *o! Store below 86°F (30°C). és pet 500,000 
fa | Se aie = 3.2 mL 1,000,000 
n D Le . . ' ’ 
2) wo - - Sterile solution may be kept oe) Buffered with sodium citrate and citric acid 
= te - . invrefrigerator for one (1) re) FIVE MIBLIGN UNITS to optimum pH 
3. —— week without significant loss = & PATIENT 
5 —— 
= = of potency. = 
5 8 Roerig peas 
& oe Division of Pfizer Inc, NY, NY 10017 DATE DILUTED 


Describe the three concentrations, and calculate the amount to give for each of the supply dosage 
concentrations. 


Reconstitute with mL diluent for a concentration of units/mL. 
Give: mL 
Reconstitute with mL diluent for a concentration of units/mL. 
Give: mL 
Reconstitute with mL diluent for a concentration of units/mL. 
Give: mL 


Indicate the concentration you would choose, and explain the rationale for your selection. 


Select units/mL and give mL. Rationale: 


How many full doses are available in this vial? dose(s) 


Prepare a reconstitution label for the remaining solution. 


Reconstitution label 


1G 


Sf <teeo gs 
aN - - © N oP) 
jawed ieee Pe ine Pewee 
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7. Order: methylprednisolone 175 mg IV daily 


Store at controlled room NDC 0009-0758-01 
temperature 20° to 25°C 
(68° to 77°F) [see USP]. 
Protect from light. 


Reconstitute with 8 mL 
Bacteriostatic Water for 
Injection with Benzy| Alcohol. 
Store solution at controlled 
room temperature 20° to 25°C 
(68° to 77°F) and use within | 
48 hours after mixing. Protect 
from light. 


DOSAGE AND USE: 


1 Vial 
4-125 mg Doses _ Rx only 


Solu-Medrol® 


methylprednisolone 
sodium succinate 
for injection, USP 


1 


For intramuscular or 


See accompanying prescribing | intravenous use | 


information. 


“Each 8 mL (when mixed with | re 
8 mL of diluent) contains | | tee epee 
Prone ieee av 


methylprednisolone sodium 


009-0 756-0) 


succinate equivalent to 


2|  methylprednisolone, 500 mg. Recommended Diluent ae 

2@| Also contains monobasic Contains Benzyl Alcohol | 

5| Saumeogeamndms, | acaPresenatie | 

= ; ; IS FaCKageé VOeS NO 

s| phosphate dried, 69.6 mg. | Contain Diluent) | 

2| When necessary, pH was | | 

=| adjusted with sodium | | 

= hydroxide. eae | 

2 Lyophilized in container. | CD iene ater | 1 681 

Reconstitute with mL diluent for a concentration of mg per mL or 
mg/mL. 

Give: mL 

How many full doses are available in this vial? dose(s) 


Prepare a reconstitution label for the remaining solution. 


Reconstitution label 


= eet 
ote oN ba b | ©) N isp) 
Witsoe an en fe = 
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. Order: cytarabine 200 mg IV daily x 7 days 


CYTARAB | NE NDC 55390-132-10 LYOPHILIZED 


See package insert for complete prescribing information. 

FOR INJECTION USP Each vial contains 500 mg and, if necessary, hydrochloric maa 

ee acid and/or sodium hydroxide for pH adjustment. — 

When reconstituted with 10 mL Bacteriostatic Water for oe 

FOR INTRAVENOUS, Injection USP with benzyl alcohol, each mL contains 50mg = — 

SUBCUTANEOUS, OR cytarabine. Do not use a diluent containing benzyl alcohol | 
INTRATHECAL USE for intrathecal and high dose investigational use. 


Store both powder and reconstituted solution at 20° to 25°C Al 


(68° to 77°F). [See USP Controlled Room Temperature. ] a 
Use reconstituted solution within 48 hours, Discard —E 
solution if a slight haze develops. — 


Used with permission from Bedford 


d 
g HOM aed for: — >_> 
5 edford Laboratories™ a 
& Rx ONLY Bedford, OH 44146 CYB-VB06 | 
Reconstitute with mL diluent for a concentration of mg/mL. 
Give: mL 
How many full doses are available in this vial? dose(s) 


Prepare a reconstitution label for the remaining solution. 


Reconstitution label 
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. Order: penicillin G potassium 500,000 units IV q.Oh 


NDC 0049-0510-83 
Buttered 


jum 


UNITS 
prohibits 
escription. 


6505-00-664-7116 


DATE DILUTED: 


PATIENT: 
ROOM NO.: 


Adivision of Ptizer inc.,N.Y.,N.Y.10017 


Used with permission from Pfizer Inc 


Describe the four concentrations, and calculate the amount to give for each of the supply dosage 
concentrations. 


Reconstitute with mL diluent for a concentration of units/mL. 


Give nL 
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Reconstitute with mL diluent for a concentration of units/mL. 
Give: mL 

Reconstitute with mL diluent for a concentration of units/mL. 
Give: mL 

Reconstitute with mL diluent for a concentration of units/mL. 
Give: mL 

Indicate the concentration you would choose, and explain the rationale for your selection. 
Select units/mL and give mL. Rationale: 

How many full doses are available in this vial? dose(s) 


Prepare a reconstitution label for the remaining solution. 


Reconstitution label 


——— 4 | 
|| 
| 
© Cengage Learning 2013 
. Order: Unasyn 1,500 mg IV q.6h 
NOC 0049-0013-83 : 
a Unasyn® 
2 (ampicillin sodium/sulbactam sodium) 
s Sterile 
5 For IM or V use 
es equivalent to 1 g of ampicillin plus 0.5 g of sulbactam 
ete) spare i ccs 
3 Gip Roerig 05-4362-00-3 
one Division of Pfizer Inc, NY, NY 10017 MADE IN USA 
sale foe 
Package insert directions state: 
Volume Diluent Withdrawal 
Unasyn Vial Size to Be Added Volume 
15g 32mb 4.0 mL 
3.0g 6.4 mL 8.0 mL 
Reconstitute with mL diluent for a concentration of g per mL 
or mg/mL. 


Give: mL 
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How many full doses are in this vial? dose(s) 
aries) = <* se pal | = 7 = {| 
coe AND Gp St 1G) Te | 
STErar vere Festa forte For fl eee 
© Cengage Learning 2013 LJ i 


11. Order: methylprednisolone sodium succinate 24 mg slow IV push q.12h 


MethyIPREDNISolone NDC 55390-209-10 Single Dose Vial 
Sodium Succinate —Reconstitute with 1.2 mL of 


for Injection, USP ——_Bacteriostatic Water for Injection with 
HAs tcl eo tal 


FOR IM OR IV USE “Each 1 mL (when mixed) contains: 
Methylprednisolone sodium succinate 


— 40mg* equiv. to 40 mg methylprednisolone. 
Lyophilized in container. 
Rx ONLY Protect from light. 
Recommended Diluent Manufactured for: 


tS EE 


: : BAI}EAIBSIIq B SB — oo Py Silsolvsogy) 
Contains Benzyl Alcohol asa Bedford Laboratories™ joyoojy |Azuag sulejuoD i 


Used with permission from 


Bedford Laboratories 


Preservative Bedford, OH 44146 = MPNL-VO1 juanliq pepuawwose}} 


ASN Al dO WI 4¥O4 XINO Xd 


dsn ‘uonoafu] 40) : j 
aJeUulIDDNS WNIPOS sUuojOSINGsAydIAYIEN 


ESSE as a a aS TE eee | 
slelA\ esq ajBulg uojdefu| 104 JepMod pazi|iydoA] aI1N9}S OL Ol-602-06€SS OGN 


DEMO ey Sane sae eS cans ae a 5 
aa so nalan oe 2 = i : were ea SF 
| See package insert for complete product information. | 
Reconstitute with 1.2 mL of Bacteriostatic Water for Injection with benzyl alcohol. 
' *Each 1 mL (when mixed) contains: Methylprednisolone sodium succinate equiva- 

| lent to 40 mg methylprednisolone; also 1.6 mg monobasic sodium phosphate anhy- | 
' drous; 17.46 mg dibasic sodium phosphate dried; 25 mg lactose hydrous; 8.8 mg 

| benzyl alcohol added as preservative. | 
| When necessary, pH was adjusted with sodium hydroxide. Lyophilized in container. | 
| | 
| | 
| | 
| | 


» Store at 20° to 25°C (68° to 77°F). See USP controlled room temperature. Use 
within 48 hours after mixing. Protect from light. 


1 LOT 
EXP 


Manufactured by: Manufactured for: 


' Ben Venue Labs, Inc. fRancerie Bedford Laboratories™ 
t 


D) RD 
L Bedford, OH 44146 ABORATORIES™ Bedford, OH 44146 j 


Used with permission from Bedford Laboratories. 


Reconstitute with mL diluent for a concentration of mg/mL. 
Give: mL 
How many full doses are available in this vial? dose(s) 


Prepare a reconstitution label for the remaining solution. 


Reconstitution label 


© Cengage Learning 2013 
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12. Order: ceftriaxone 750 mg IV q.12h 


NDC 0703-0335-01 Fyonly 


Ceftriaxone 
iy jaa, USE 


1 gram 
For |.M. or I.V. Use 
Single Use Vial 


Used with permission from Teva Pharmaceuticals USA. 


Each vial contains: ceftriaxone sodium 
powder equivalent to 1 gram ceftriaxone. 
For |.M. Administration : Reconstitute with 
2.1 mL 1% Lidocaine Hydrochloride 

wy Injection (USP) or Sterile Water for Injection 

= (USP). Each 1 mL of solution contains 
approximately 350 mg equivalent of 
ceftriaxone. 


Storage Prior to Reconstitution: 
Store powder at 20° to 25°C 
(68° to 77°F) [See USP 
Controlled Room Temperature]. 
Protect from Light. -= 
Storage After | 
Reconstitution: See 

Package Insert 


Md for: Teva Parenteral Medicines 


For I.V. Administration : See Package Insert Irvine, CA 92618 


Usual Dosage: See Package Insert 


Iss. 9/2007 
3901701450907 


Package insert for ceftriaxone states, “Reconstituted solution is stable at room temperature for 24 
hours and refrigerated for 3 days.” Administration instructions: 


Intravenous Administration 


Ceftriaxone for injection, USP should be administered intravenously by infusion over a period of 30 minutes. Concentrations between 10 mg/mL 
and 40 mg/mL are recommended; however, lower concentrations may be used if desired. Reconstitute vials with an appropriate IV diluent (see 
COMPATIBILITY AND STABILITY). 


Used with permission from Teva 


Pharmaceuticals USA. 


Vial Dosage Size 


Amount of Diluent to be Added 


mL 
mL 
m 


2.4 
48 
9.6 mL 
19.2 mL 


Reconstitute with 
or mg/mL. 


Give: mL 


mL diluent for a concentration of 


How many full doses are available in this vial? 


After reconstitution, each 1 mL of solution contains approximately 100 mg equivalent of ceftriaxone. Withdraw entire contents and dilute to the 
desired concentration with the appropriate IV diluent. 


g per mL 


dose(s) 


Will the drug remain potent to use all available doses? 


Explain: 


Prepare a reconstitution label for the remaining solution. 


Reconstitution label 


' om 


. [= 
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. Order: cefepime 1,500 mg IV q.12h in 100 mL D,W (5% Dextrose and Water IV solution) IV PB 


5 NDC 63323-340-20 3200200 g Ba © 
fe CEFE SEs % S S o 
: PIME gree 4 4 SSS 
= | FOR INJECTION, USP qt Fs a 8 —— 
& F : Sees 2 3 rs 
5 \|2 orams/Vialf| see ? an Be = 
eG3 na, eeeee pee | gL EF = 
> ~ _ | For lV use after constitution. 23 § 8 g ae oA Ba ff =o 
pales plod ioges = 
= & <| Single-Dose Vial EE 8 5 & ae S ° 
= 5 £ 3 es s $s oa 3 
= | 2 | Peony A ee 
R28 SAMPLE. NOT FOR HUMAN USE. 
Package insert states: 
Administration | 


For Intravenous infusion, constitute the | g, or 2 g vial, and add an appropriate quantity of the 
resulting solution to an IV container with one of the compatible IV fluids listed in the 
Compatibility and Stability subsection. THE RESULTING SOLUTION SHOULD BE 
ADMINISTERED OVER APPROXIMATELY 30 MINUTES. 


| Approximate 
Single-Dose Vials for Amount of Approximate Cefepime 
Intravenous/Intramuscular | Diluent to be Available Concentration 
Administration added (mL) Volume (mL) (mg/mL) 
cefepime vial content 


1g (WV) 10 Te 100 
1g (IM) 2.4 3.6 | —_280 
2g (WV) oe Jes Ge. | 


Compatibility and Stability Intravenous: Cefepime is compatible at concentrations between 
1 mg/mL and 40 mg/mL with the following IV infusion fluids: 0.9% Sodium Chloride Injection, 
5% and 10% Dextrose Injection, M/6 Sodium Lactate Injection, 5% Dextrose and 0.9% Sodium 
Chloride Injection, Lactated Ringers and 5% Dextrose Injection, Normosol-R and Normosol-M 
in 5% Dextrose Injection. These solutions may be stored up to 24 hours at controlled room 
| temperature 20°—25°C (68°—77°F) or 7 days in a refrigerator 2°—8°C (36°—46°F). 


Reconstitute with mL diluent for an initial concentration of g per 
mL or mg/mL. 

Give: mL 

How many full doses are available in this vial? dose(s) 


Reconstitution label 
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14. Order: cephradine 250 mg IV q.6h 


n 

fe ® 

: | @ VELOSEF 

2g) [bavind: Cephradine for Injection USP 

i) j . 2D Each vial contains 250 mg cephradine with 79 mg anhydrous sodium 
a 1 box * 10 vials NDC 0003-1476-10 carbonate; total sodium content is approximately 34 mg (1.5 mEq) 

= 250 mg per vial For Intramuscular or Intravenous use 

2 ® To prepare IM solution add 1.2 mL sterlle diluent. To prepare IV 

& VELOSEF % solution add 5 mL sterile diluent. Use aa i plecnatares 

g 4 ee stored at room temperature. Solution retains full potency for 

2 3! Cephradine for Injection USP 24 hours when stored at 5°C. 

E a See Insert for detailed Information 

a E Usual adult dosage: 500 mg to 1 gram qid—Ses Insert 

£0 i Caution: Federal law prohibits dispensing without prescription 

fe r= SHON Inc. Store at room temperature; avold excasstve heat ie 
B s Made in USA Protect from light US Patent 3,940,483 M5366F 1 07610 
Reconstitute with mL diluent for a concentration of mg/mL. 
Give we ee mls 

How many full doses are available in this vial? dose(s) 


© Cengage Learning 2013 


15. Order: cefazolin 250 mg IV q.6h 


NDC 00000-0000-00 
For |.M. or lLV. Use 


Cees 
To prepare solution add 2 mL sterile sy 6 = © 
sterile cefazolin sodium water for injection or 0.9% sodium =) cals —') 
For Injection, USP chloride injection. Resulting solution re} £ 5 ——s 

contains approximate volume of —F£- = oO 
© Eades 2.2 mL (225mg per mL). SSs —— 
5S Shake well and protect from light. SM, Oo 
y 1016) mg Prior to reconstitution: Store at con- = — | 
= trolled room temperature 59° to 86°F = Oe SSG 
= Cefazolin (15° to 30°C), Mee ——S 
S After reconstitution: Store in refrig- a 

a — 
2. a Rx only erator. For storage time and dosage U ——© 
L meentenl 
& (=) information, see literature. If kept at [an == O 
Sil ssn) 1: room temperature, use within 24 hours. 
SE] fen 4 
=| tpl 
© 
Reconstitute with mL diluent for a concentration of mg/mL. 
SS 5 

Give: mL 
How many full doses are available in this vial? dose(s) 


Prepare a reconstitution label for the remaining solution. 
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Reconstitution label 
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Wg trate be ou Ware! ures eda Le : _| 


© Cengage Learning 2013 


After completing these problems, see pages 625-630 to check your answers. 


RECONSTITUTION OF NONINJECTABLE SOLUTIONS 


Now let’s look at reconstitution of noninjectable solutions such as nutritional formulas and irrigating 
solutions. In most cases, the nurse or health care professional must dilute a liquid concentrate (solute) 
with water or saline (solvent) to make a weaker solution. 


Solution Concentration 


An important concept for understanding solution concentration or strength is that the amount of solvent 
used to decrease the total concentration is determined by the desired final strength of the solution. The 
less solvent added, the more concentrated the final solution strength; the more solvent added, the Jess 
concentrated the final solution strength. Think of orange juice concentrate as a way to illustrate this 
concept. The directions call for three cans of water to be added to one can of orange juice concentrate. 
The result is “reconstituted juice,” a ready-to-drink beverage. If you like a stronger orange taste, you 
might add only two cans of water, making it a more concentrated juice; but you get less total volume to 
drink. If you have several people wanting to drink orange juice, you might choose to add four cans of 
water to the final total volume. You get more volume, but the orange juice is /ess concentrated; therefore, 
it is more dilute, because you have increased the water (solvent) content. Note that in either case, the 
amount of orange juice concentrate in the final solution is the same. 

Medical notation to express the strength of a solution uses either a ratio, a percent, or a fraction. The 
fraction is the preferred form, because it is easily applied in calculations and helps explain the ratio of 
solute to total solution. Recall that a ratio or percent can also be expressed as a fraction. 


RULE 
When the strength of a solution made from a liquid concentrate is expressed as a fraction: 


m& The numerator of the fraction is the number of parts of solute. 
m The denominator of the fraction is the total number of parts of total solution. 


m The difference between the denominator (final solution) and the numerator (parts of solute) is the 
number of parts of solvent. 


352 
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Let’s describe some solutions made from liquid concentrates. 


EXAMPLE | @ 
, strength reconstituted orange juice made from canned frozen concentrate 


if 
4 


1 part (can) of frozen orange juice concentrate 
4 parts (cans) of total reconstituted orange juice 


strength = 


= | part (can) frozen orange juice concentrate (solute, numerator) 
= 4 parts (cans) of total reconstituted orange juice (solution, denominator) 
= 4 — | = 3 parts (cans) of water (solvent) 


Three cans of water added to | can frozen orange juice concentrate makes 4 cans of a final reconstituted 
orange juice solution. The resulting 7 strength reconstituted orange juice is comparable to the strength 
of fresh juice. 


EXAMPLE 2 & 

5 strength nutritional formula 

m | part concentrate formula as the solute 
® 3 parts of total solution 


m 3 — | = 2 parts solvent (water) 


Therefore, | can of nutritional formula concentrate and 2 cans of water make a ; strength nutritional 
formula. ‘ 


Calculating Solutions 


To prepare a prescribed solution of a certain strength from a solute, you can apply a formula similar to 
the one you learned for calculating dosages. 


RULE 
To prepare solutions, 


1. D (Desired solution strength) x Q (Quantity of desired solution) = X (Amount of solute) 


2. Quantity of desired solution — Amount of solute = Amount of solvent 


In this application, D is the strength of the desired solution, which is written as a fraction. Q is the 
quantity of solution you desire to prepare, usually expressed as mL or fl oz. The unknown X you are 
solving for is the amount of solute you will need to add to the solvent to prepare the desired solution. 
Let’s look at how this rule and formula are applied in health care. 


TOPICAL SOLUTIONS AND IRRIGANTS 


Topical or irrigating solutions may be mixed from powders, salts, or liquid concentrates. Asepsis in 
mixing, storage, and use is essential. Liquids can quickly harbor microorganisms. Our focus here is to 
review the essentials of reconstitution, but nurses and other health care professionals need to be alert at 
all times to the chain of infection. 
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Most often, nurses and other health care professionals will further dilute ready-to-use solutions, 
which are called full-strength or stock solutions, to create a less concentrated liquid. Consider the 
desired solution strength as well as the final volume needed for the task. 


EXAMPLE 1 a 


Hydrogen peroxide, which is usually available full strength as a 3% solution, can be drying to the skin 
and should not be directly applied undiluted. For use as a topical antiseptic, the therapeutic protocol is 
to reconstitute hydrogen peroxide to 5 strength, with normal saline used as the solvent. You decide to 
make 4 fluid ounces that can be kept in a sterile container at the patient’s bedside for traction 
pin care. 

Step 1 Convert No conversion is necessary. 


Step2 Think The fraction represents the desired solution strength: : strength means | part 
solute (hydrogen peroxide) to 2 total parts solution. The amount of solvent is 
— 1 = I part saline. Because you need 4 fl oz of solution, you estimate 
that you will need 5 of it as solute and 5 of it as SONCNS or 2 fl oz hydrogen 
peroxide and 2 fl oz saline to make a total of 4 floz of 4 7 Strength hydrogen 
peroxide. 


Step 3 Calculate D xk Q=xX 
+ (Strength of desired solution) x 4 fl oz (Quantity desired) = 
X (Amountof solute) 
; x 4 floz = 2 fl oz (solute) 


X (2 fl oz) is the quantity of solute (full-strength hydrogen peroxide) you will need to prepare the desired 
solution (4 fl oz of 5 strength hydrogen peroxide). The amount of sclvent is 4floz — 2floz = 2floz. 

If you add 2 fl oz of full-strength hydrogen peroxide (solute) to 2 fl oz of normal saline (solvent), 
you will prepare 4 fl oz of a strength hydrogen peroxide topical antiseptic. 


EXAMPLE 2 8 


Suppose a physician orders a patient’s wound irrigated with strength hydrogen peroxide and normal 
saline solution q.4h while awake. You will need 60 mL per irrigation and will do three irrigations during 
your 12-hour shift. You will need to prepare 60 mL X 3 irrigations = 180 mL total solution. How much 
stock hydrogen peroxide and normal saline will you need? 


Step 1 Convert No conversion is necessary. 


Step 2 Think You want to make 7 strength, which means 2 parts solute (concentrated 
hydrogen peroxide) to 3 total parts solution. The amount of solvent is 
3 — 2 = 1| part saline. Because you need 180 mL of solution, yen estimate 
that you aul need 3 of it as solute (3 < 180 mL = 120 mL) and 4 of it as 
solvent G x 180 ae = 60 mL). 


Step 3 Calculate Dx Q= 5 X 180 mL = 120 mL of solute 


120 mL is Hie quantity of solute (hydrogen peroxide) you will need to prepare the desired solution 
(180 mL of 3 strength). Because you want to make a total of 180 mL of solution for wound irrigation, 
the amount Of solvent you need is 180 mL — 120 mL = 60 mL of normal saline. Therefore, to make 
180 mL of < strength hydrogen peroxide, mix 120 mL full-strength hydrogen peroxide and 60 mL 
normal saline. 
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ORAL AND ENTERAL FEEDINGS 


The principles of reconstitution are frequently applied to nutritional liquids for children and adults with 
special needs. Premature infants require increased calories for growth yet cannot take large volumes of 
fluid. Children who suffer from intestinal malabsorption require incremental changes as their bodies 
adjust to more-concentrated formulas. Adults, especially the elderly, also experience nutritional problems 
that can be remedied with liquid nutrition. Prepared solutions that are taken orally or through feeding 
tubes are usually available and ready to use from manufacturers. Nutritional solutions may also be mixed 
from powders or liquid concentrates. Figure 12-14 shows examples of the three forms of one nutritional 
formula. Directions on the label detail how much water should be added to the powdered form or liquid 
concentrate. Nutritionists provide further expertise in creating complex solutions for special patient needs. 

As mentioned previously, health care professionals must be alert at all times to the chain of 
infection. Asepsis in mixing, storage, and use of nutritional liquids is essential. Because they contain 
sugars, such liquids have an increased risk for contamination during preparation and spoilage during 
storage and use. These are important concepts to teach a patient’s family members. 


FIGURE 12-14 Nutritional formulas 
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Courtesy of Mead Johnson Nutrition. 


Diluting Ready-to-Use Nutritional Liquids 


Ready-to-use nutritional liquids are those solutions that are normally administered directly from the 
container without any further dilution. Most ready-to-use formulas contain 20 calories per fluid ounce 
and are used for children and adults. The manufacturer balances the solute (nutrition) and solvent (water) 
to create a balanced full-strength solution. However, some children and adults require less than 
full-strength formula for a short period to normalize intestinal absorption. Nutritional formulas are 
diluted with sterile water or tap water for oral use. Consult the facility policy regarding the use of tap 
water to reconstitute nutritional formulas. Let’s look at a few typical examples. 


EXAMPLE 1 @ 


A physician orders Ensure i strength 120 mL q.2h via NG tube X 3 feedings for a patient who is 
recovering from gastric surgery. Available are 4 and 8 fl oz cans of Ensure ready-to-use formula. 


Step 1 Convert Approximate equivalent: 1 fl.oz = 30 mL; Larger | Smaller — (X) 


4 floz X 30 mL/floz = 120 mL and 8 flez X 30 mL/floz = 240 mL 
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Step 2 Think You need 120 mL total reconstituted formula for each of 3 feedings. This is a 
total of 120 mL x 3 = 360 mL. But you must dilute the full-strength formula 
to | strength. You know that i q strength means | part formula Sg 4 parts solution. 
The soem! needed is 4. — i = 3 parts water. You will need 5 of the solution 
ci solute G x 360 mL = 90 mL) and 4 of the solution as seen 
(4 X 360 mL = 270 mL). Therefore, i you mix 90 mL of full-strength 
formula with 270 mL of water, you will have 360 mL of | strength formula. 


Step 3 Calculate Dx Q=, 4 % 360 mL = 90 mL (full-strength Ensure) 


You need 90 mL of the formula (solute). Use 90 mL from the 4 fl oz can, because it contains 120 mL. 
(You will have 30 mL left over.) The amount of solvent needed is 360 mL — 90 oe = 270 mL water. 
Add 270 mL water to 90 mL of full-strength Ensure to make a total of 360 mL of + q Strength Ensure. 
You now have enough for 3 full feedings. Administer 120 mL to the patient for ae feeding. 


EXAMPLE 2 
The physician orders 800 mL of | strength Sustacal through a gastrostomy tube over 8 hours to 
supplement a patient while he sleeps. Sustacal ready-to-use formula comes in 10 fl oz cans. 


Step I Convert Approximate equivalent: | floz = 30 mL 
10 fez < 30 mL/flez = 300 a 


Step 2 Think The ordered solution sree is 2 . This means 3 parts solute to 4 total parts 
in Soa You know that | of oe oY mL will be solute, or full-strength 
re G xX 800 mL = 600 mL), and 4 of the solution will be solvent, or 
water G x 800 mL = 200 mL). This proportion of solute to solvent will 
reconstitute the Sustacal to the required > strength and total volume of 800 mL. 


Step 3 Calculate Dx Q= ; x 800 mL = 600 mL of full-strength Sustacal 


You need 600 mL of the formula (solute). Because the 10 fl oz can contains 300 mL, you will need 
2 cans (600 mL) to prepare the ; strength Sustacal as ordered. The amount of solvent needed is 
800 mL — 600 mL = 200 mL water. Add 200 mL water to 600 mL (or 2 cans) of full-strength 
Sustacal to make a total of 800 mL of ; strength Sustacal for the full feeding. 


QUICK REVIEW 
2 Solute—a concentrated or solid substance to be dissolved or diluted. 


= Solvent—or diluent, a liquid substance that dissolves another substance to prepare a solution. 
= Solution—the resulting mixture of a solute plus a solvent. 
m When a fraction expresses the strength of a desired solution to be made from a liquid concentrate: 
= The numerator of the fraction is the number of parts of solute. 
= The denominator of the fraction is the total number of parts of solution. 
= The difference between the denominator and the numerator is the number of parts of solvent. 
m To prepare solutions: 
1. D (Desired solution strength) < Q (Quantity of desired solution) = X (Amount of solute) 


2. Quantity of desired solution — Amount of solute = Amount of solvent 
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Review Set 27 | | 


Explain how you would prepare each of the following solutions, using liquid stock hydrogen peroxide 
as the solute and saline as the solvent. 


1. 480 mL of 5 strength for wound irrigation 


2. 4 fl oz of 5 strength for skin cleansing 


3. 240 mL of ¢ strength for skeletal pin care 


4. 16 fl oz of 5 strength for wound care 


Explain how you would prepare each of the following from ready-to-use nutritional formulas for the 
specified time period. Note which supply would require the least waste of unused formula. 


> Order: 4 strength Ensure 900 mL via NG tube over 9 h 


Supply: Ensure 4, 8, and 12 fl oz cans 


6. Order: i strength Isomil 4 fl oz p.o. g.4 h for 24 h 


Supply: Isomil 3, 6, and 12 fl oz cans 


7 Order: S strength Sustacal 300 mL p.o. q.i.d. 


Supply: Sustacal 5 and 10 fl oz cans 


8. Order: ; strength Ensure 26 fl oz via gastrostomy tube over 5h 


Supply: 4, 8, and 12 fl oz cans 


DeOrcder 5 strength Sustacal 250 mL p.o. q.i.d. 


Supply: Sustacal 5 and 10 fl oz cans 


10. Order: 5 strength Isomil 6 fl oz p.o. q.4 h for 24 h 


Supply: Isomil 3, 6, and 12 fl oz cans 


11. Order: 2 strength Ensure 6 fl oz via gastrostomy tube over 2 h 


Supply: Ensure 4, 8, and 12 fl oz cans 


2. Order: i strength Ensure 16 fl oz via NG tube over 6 h 


Supply: Ensure 4, 8, and 12 fl oz cans 


After completing these problems, see pages 630-631 to check your answers. 
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3 CLINICAL REASONING SKILLS Often, when reconstituting a medication, the powdered drug 


itself adds volume to the solution. In this case the resulting 
volume will be greater than the volume of the diluent used to 
prepare the solution. Care must be taken to verify the actual 
volume of the reconstituted solution or the dose administered 
may be incorrect. 


ERROR 


Misinterpreting the reconstitution instructions on the label of a powdered drug and incorrectly 
calculating a dose of medication using the volume of the diluent added as the quantity (Q) in the 
dosage calculation formula. 


Possible Scenario 


An adult patient has an order for penicillin G potassium 1,000,000 units IM q.6h. The supply of 
penicillin G potassium was stored in powdered form, and the nurse needed to reconstitute the 
powder to solution. The nurse first determined what would be an appropriate solution concentration 
and circled the reconstitution instructions. The drug was labeled as pictured below. 


NDC 0049-0510-83 
Buffered 


6505-00-664-7116 


Used with permission from Pfizer Inc. 
PATIENT 
ROOM NO.: 
DATE DILUTED: 


Adivision of Ptizer Inc., N.Y.,N.Y.10017 


After adding 1.8 mL of the recommended diluent, the nurse set up the dosage calculation as: 


z 
D 1000-000 units (desired eae 
HX Q= Se ea x 1.8 mL (quantity) = 2 x 1.8mL=3.6mL INCORRECT 
1 


The calculated volume exceeded the maximum amount for an intramuscular injection. Because this 
was the most concentrated solution recommended, the nurse decided the medication would need 
to be divided into two syringes, each containing 1.8 mL. There was not enough solution in one vial, 
so the nurse mixed up two vials. Prior to the nurse administering the two intramuscular injections, 
the patient questioned why he was getting two injections when every other time the nurses only 
gave him one injection. The nurse returned to the medication room and asked another nurse to 
verify the calculation. The second nurse pointed out that the solution strengths were provided 

in units per mL as printed on the top of the right column of the label. There were actually 

500,000 units in 1 mL, not in 1.8 mL, which was the volume of the diluent. The correct calculation 
and reconstitution label should have been: 


2 
D 1,008,000 units (desired F 
BX Q = ood tie recy X 1 mL (quantity) =2x1mL=2ml CORRECT 


1 


s 2/12/xx, OBOO, reconstituted 
@%| as 500,000 units/mL. Expires 
Be 2/19/xx, O8OO. Keep refrigerated. G.D.P. 
© & 


The nurse now recognized the mistake. There was exactly enough solution left in one vial to add to 
a syringe containing 1.8 mL to make the required volume of 2 mL. The other medication and 
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syringe were discarded. The nurse then administered the correct dose to the patient in one 
intramuscular injection. 


Potential Outcome 


The dose of penicillin the nurse originally prepared was almost twice the ordered dose. If two 
intramuscular injections were administered, the patient would have experienced unnecessary 
discomfort. Receiving 1 extra dose of penicillin likely would not have had serious physical — 
consequences, but the patient might have experienced additional side effects of the medication if 
additional doses were given. An extra vial of penicillin and syringe were used and discarded, adding 
unnecessary costs to the patient or hospital. Further, the incident might have lessened the patient's 
confidence in the nursing care provided, causing increased stress to this hospitalization. 


Prevention 


Always read the entire label to ensure that you have all the needed information. The nurse made an 
error in this case by only reading the last line of the reconstitution instructions. The error could also 
have been avoided if the nurse stopped to ask, “Does this make sense?” The total dose of the 
powdered penicillin G potassium in the vial was 1,000,000 units, which was the ordered dose. The 
nurse should have recognized the calculation error when the incorrect caiculated dose required an 
additional vial to be reconstituted. Ultimately, a mistake was avoided because the nurse listened to 
the patient. An educated, informed patient is one more way medication errors can be prevented. 


Errors in formula dilution occur when the nurse fails to correctly 
calculate the amount of solute and solvent needed for the 
required solution strength. 


ERROR 


Incorrect calculation of solute and solvent. 


Possible Scenario 


Suppose the physician ordered 3 strength Isomil 90 mL p.o. g.3h for 4 feedings for an infant 
recovering from gastroenteritis. The concentration will be increased after these feedings. The nurse 
knows she will give all four feedings during her 12-hour shift, so she makes up 360 mL of formula. 
She takes a 3 fl oz bottle of ready-to-use Isomil and adds three 3 fl oz bottles of water for oral use. 
She thinks, “One-third means one bottle of formula and three bottles of water. The amount | need 
even works out!” 


Potential Outcome 


What the nurse has actually mixed is a i strength solution. Because the infant is getting a more 
dilute solution than intended, the amount of water to solute is increased and the incremental 
tolerance of more concentrated formula could be jeopardized. Thinking that the child is tolerating i 
strength, the physician might increase it to A strength, and the infant may have problems digesting 
this more concentrated formula. His progress could be slowed or even set back. 


Prevention 


The nurse should have thought through the meaning of the terms of a solution. If so, she would 
have recognized that 3 strength means 1 part solute (formula) to 3 total parts of solution with 

2 parts water, not 1 part formula to 3 parts water. She should have applied the calculation formula 
or ratio-proportion to determine the amount of solute (full-strength Isomil) needed and the amount 
of solvent (water) to add. If she did not know how to prepare the formula, she should have 
conferred with another nurse or called the pharmacy or dietary services for assistance. Never guess. 
Think and calculate with accuracy. 
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‘\CTICE PROBLEMS—CHAPTER 12 


Calculate the amount you will prepare for 1 dose. Indicate the syringe you will select to measure the 
medication. 


K 


in) 


Order: Zosyn 2.5 g lV q.8h 
Supply: 3.375 g vial of powdered Zosyn 


Directions: Reconstitute Zosyn with 5 mL of a diluent from the list for a total solution volume of 5 mL. 


The concentration is g per mL. 
Give: mL 
Select: syringe 


. Order: ampicillin 500 mg IV q.Gh 


Supply: ampicillin 500 mg 


Directions: Reconstitute with 1.7 mL diluent for a concentration of 250 mg/mL (and then further 
dilute for IV use as instructed). 


Give: mL 


Select: syringe 


. Order: cefazolin 500 mg IV q.6h 


Supply: cefazolin | g 
Directions: Reconstitute with 2.5 mL diluent to yield 3 mL with concentration of 330 mg/mL. 
Give: mL 


Select: syringe 


. Order: ceftriaxone 900 mg IV g.12h in 50 mL 5% Dextrose and Water IV solution 


Supply: See label 
4 Ane 2 NDC 0703-0335-01 Reon Each vial contains: ceftriaxone sodium Storage Hrlerae Recon uton: 
Package insert states: For [V administration, Ceftriaxone rcereauivelenttol gram ceftiaione ete oe US 


: ‘ : 2 For I.M. Administration : Reconstitute with Gortralled Racrajlenperatirel 
reconstitute with 9.6 mL diluent to the vial 


i i 2.1 mL 1% Lidocaine Hydrochloride 
ws Injection, USP Injection (USP) or Sterile Wate for Injection eee 

for a concentration of 100 mg/mL. 

Give: mL 


(USP). Each 1 mL of solution contains Reconstitution: See 
approximately 350 mg equivalent of Package Insert 


1 gram ceftriaxone. Mf for Teva Parenteral Medicines 
For I.V. Administration : See Package Insert Irvine, CA92618 


Usual Dosage: See Package Insert 
For I.M. or I.V. Use pe haecar 
Single Use Vial 3901701450907 


How many full doses are available in this 
vial? 


Used with permission from Teva 


Pharmaceuticals USA. 


Sclccl een SV LINDE 


. Order: cefepime 500 mg IV q.12h 


Supply: Maxipime (cefepime) 1 g powder for injection vial 


Directions: Reconstitute with 2.4 mL diluent for an approximate available volume of 3.6 mL and a 
concentration of 280 mg/mL. 


Gives. mL 
DclcCi, aaeSy LIC 


How many full doses are available in this vial? dose(s) 
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Prepare a reconstitution label for the remaining solution. The drug is stable for up to 7 days 
refrigerated and 24 hours at controlled room temperature. 


Reconstitution label 
6. Order: Synercid 375 mg IV g.6h 
Supply: Synercid 500 mg 


Directions: Reconstitute with 5 mL sterile water for a concentration of 100 mg/mL. 


Give: mL 
Select: syringe 
How many full doses are available in this vial? dose(s) 


Calculate 1 dose of each of the drug orders numbered 7 through 15. The labels shown on pages 361—363 
are the medications that you have available. Indicate which syringe you would select to measure the dose 
to be administered. Specify if a reconstitution label is required for multiple-dose vials. 


7. Order: cefazolin 300 mg IV q.6h 


Reconstitute with mL diluent for a concentration of __ mg/mL and give 
mL. 

Select: syringe 

How many full doses are available in this vial? dose(s) 


Is a reconstitution label required? 


8. Order: methylprednisolone sodium succinate 200 mg IV q.6h 


Reconstitute with mL diluent for a concentration of mg per mL 
or mg/mL and give mL. 

select: syringe 

How many full doses are available in this vial? dose(s) 


Is a reconstitution label required? 


9. Order: ceftriaxone 1.25 g IV q.12h 


Reconstitute with mL diluent for a concentration of mg/mL and give 
ina) Bp 

Select: syringe 

How many full doses are available in this vial? dose(s) 


Is a reconstitution label required? 


10. Order: penicillin G sodium 500,000 units IM q.izh 


If smallest volume for injection is desired, reconstitute with mL diluent for a 
concentration of units/mL and give alee 

Select: syringe 

How many full doses are available in this vial? dose(s) 


Is a reconstitution label required? 


Be 


Dy 


14. 


Ihee 
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Order: ceftriaxone 200 mg IM q.i2h 


Reconstitute with 


nm l. 


elects syringe 


mL diluent for a concentration of 


How many full doses are available in this vial? dose(s) 


Is a reconstitution label required? 


Order: Vantin 200 mg p.o. q.12h 


Reconstitute with 


iam, 


mL diluent for a concentration of 


How many full doses are available in this bottle? dose(s) 


Is a reconstitution label required? 


Reconstitute with 


. Order: cefazolin 400 mg IV q.6h 


mL diluent for a concentration of 


mie 
Select: syringe 
How many full doses are available in this vial? dose(s) 


Is a reconstitution label required? 


Order: penicillin G potassium 2,000,000 units IM q.6h 


Reconstitute with 


inal Ly, 


Select: syringe 


mL diluent for a concentration of 


How many full doses are available in this vial? dose(s) 


Is a reconstitution label required? 


Order: penicillin G potassium 1,000,000 units IM q.8h 


Reconstitute with 


mL. 


Select: syringe 


mL diluent for a concentration of 


How many full doses are available in this vial? dose(s) 


Is a reconstitution label required? 


Used with permission from Bristol-Myers Squibb 


Company. 


SQUIBB’ 


1 box * 10 vials NDC 0003-0668-05 


5,000,000 units per vial 
PENICILLIN G SODIUM 


for INJECTION USP 


Caution: Federal law prohibits 
dispensing without prescription 


PENICILLIN G SODIUM for insection usP 


Each vial provides 5,000,000 units penicillin G sodium with approx. 

140 mg citrate buffer (composed of sodium citrate and not more than 

4.6 mg citric acid). One million units penicillin contains approx. 2.0 mEq 
sodium. 

Sterile © For intramuscular or intravenous drip use 

Usual dosage: See insert 

PREPARATION OF SOLUTION: Add 23 mL, 18 mL, 8 mL, or 3 mL diluent to 
provide 200,000 u, 250,000 u, 500,000 u, or 1,000,000 u per mL, 
respectively, 

Sterile solution may be kept in refrigerator 1 week without significant 
loss of potency. 

Store at room temperature prior to constitution 

©1986 Squibb-Marsam, Inc. 


For information contact: 
Squibb-Marsam, Inc., Cherry Hill, NJ 08034 


Made by Glaxochem, Ltd., Greenford, Middlesex, England. 
Filled in Italy by Squibb S.p.A. Dist. by 


E. R. Squibb & Sons, Inc., Princeton, NJ08540 C5277 1 66805 


mg/mL and give 


mg/mL and give 


mg/mL and give 


units/mL and give 


units/mL and give 
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TEVA : : 
NDC 0703-0315-01 Rony Each vial contains: ceftriaxone sodium Storage Prior to 


F ; Reconstitution: 
powder equivalent to 250 mg ceftriaxone. Store powder at 20° to 25°C 


CeftriaXOMe For im. administration : See Package Insert (gu° to 77°F) [See USP 
4 ; A350 mg/ml concentration is not Controlled Room Temperature] 
for Injection, USP recommended for the 250 mg vial since it Protect from Light. 


may not be possible to withdraw the Storage After Reconstitution: 


= See Package Insert Ss 


2 5 0 entire contents. - 
IM For iv. Administration : See Package Insert. Md for Teva Parenteral 


D ane Medicines, Irvine, CA 92618 
Usual Dosage: ‘ackage Insel 
For |.M. or 1.V. Use : 


Single Use Vial Iss. 9/2007 
3901302450907 


Package insert states: 


Used with permission from Teva 


Pharmaceuticals USA. 


Intravenous Administration 


Ceftriaxone for injection, USP should be administered intravenously by infusion over a period of 
30 minutes. Concentrations between 10 mg/mL and 40 mg/mL are recommended; however, lower 
concentrations may be used if desired. Reconstitute vials with an appropriate IV diluent. After 
reconstitution, each 1 mL of solution contains approximately 100 mg equivalent of ceftriaxone. 
Withdraw entire contents and dilute to the desired concentration with the appropriate IV diluent. 


Amount of Diluent 
Vial Dosage Size to Be Added 


250 mg 


Intramuscular Administration: Reconstitute ceftriaxone for injection powder with the appropriate 
diluent. Inject diluent into vial, shake vial thoroughly to form solution. Withdraw entire contents of 
vial into syringe to equal total labeled dose. 


After reconstitution, each | mL of solution contains approximately 250 mg or 350 mg equivalent of 
ceftriaxone according to the amount of diluent indicated below. If required, more dilute solutions 
could be utilized. A 350 mg/mL concentration is not recommended for the 250 mg vial since it may 
not be possible to withdraw the entire contents. 


Amount of Diluent to Be Added 
Vial Dosage Size 250 mg/mL 350 mg/mL 
0.9 mL 
1.8 mL 


Each vial contains: ceftriaxone sodium powder Storage Prior to Reconstitution: 
NDC 0703-0346-01 Fonly equivalent to 2 grams ceftriaxone. Store powder at 20° to 25°C (68° to 77°F) 
For ILM. Administration : Reconstitute with 4.2 mL [See USP Controlled Room Temperature]. 


C eftri axo n e 1% Lidocaine Hydrochloride Injection (USP) or Protect from Light. 


3 z Sterile Water for Injection (USP). Storage After Reconstitution: 
for Injection, USP Each 1 ml of solution contains approximately See Package Insert 
350 mg equivalent of ceftriaxone. Mfd for: 
eal For I.V. Administration : Reconstitute with 19.2 mL Teva Parenteral Medicines 


2 of an LV. diluent specified in the accompanying —‘Irvine, CA 92618 
gia ms package insert. Each 1 mL of solution contains Iss. 9/2007 


approximately 100 mg equivalent of ceftriaxone. — 392392450907 
For ILM. or IV. Use Withdraw entire contents and dilute to the desired 
Single Use Vial concentration with the appropriate I.V. diluent. | F | 


Usual Dosage: See Package Insert 


Used with permission from Teva 


Pharmaceuticals USA. 
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Used with permission from Pfizer Inc. 


8 & Kony NDC 0009-3615-03 
See package insert for dosage and complete 
product information, 
Warning: Not for injection 
Store unconstituted product at controlled 
room temperature 20° to 25°C (68° to 77°F) 
ae USP]. Store constituted suspension in a 
refrigerator 2° to 8°C (36° to 46°F) 7 
Shake well before using. Keep container Van ti | 9 ieeho 
tightly closed. The mixture may be used for tea NDC 00000-0000-00. 
44 days. Discard unused portion after 14 days. cefpodoxime proxetil 
Directions for mixing: Shake bottle to loosen A For I.M. or 1.V, Use 
Ee Granules, Aad aor odinately 472 the total for oral suspension, USP ; ; a 2 
g amount of distilled water required for To prepare solution add 2 mL sterile ec 8° ==o 
a constitution (total water = 29 mL). Shake jl i water for injection % sod oo 
* Vix CUaly to wet the grandes Add sterile cefazolin sodium r for injection or 0.9% sodium Ems — =) 
a remaining water and shake vigorously, For Injection, USP chloride injection, Resulting solution ro its 
a Each 5 mL of suspension contains 4 00 mM 2 contains approximate volume of —f£-5 = oO 
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a Made by = trolled room temperature 59° to 86°F cs ——O 
E crarrrmcia N.V/S.A, Puurs - Beigh  — Cefazolin (15° to 30°C). inl ese es 
a Pharmacia & Upjohn Company cn] bs wv After reconstitution: Store in refrig- ( ) i) 
E A subsidiary of Pharmacia Corporation ———— & = Rx only erator. For storage time and dosage —_O 
= Roe ee soe === 50 ml (when mixed) &, a) information, see literature. If kept at an) — 
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© | “Each 8 mL (when mixed with | | Oo 
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Rx only Average single intramuscular injection 


Buffered 200,000-400,000 units 


SEE ACCOMPANYING 
PRESCRIBING INFORMATION 


Intravenous: Additional information about 
the use of this product intravenously can 
be found in the package insert 


: 

o 

N 

a 

S| RECOMMENDED STORAGE mL diluent Units per mL 
Pics IN DRY FORM. added of solution 
S| 18.2 mL 250,000 
a| + Store below 86°F (30°C). ‘3S 8.2 mL 500,000 
2) 3 3.2 mL 1,000,000 
Elio Sterile solution may be kept se) Buffered with sodium citrate and citric acid 
& = in refrigerator for one (1) ee FIVE MILLION UNITS to optimum pH 

= week without significant loss 2 PATIENT 

= 

= of potency 2 P R 

: 8 Roerig lets 

D 8 Division of Pfizer Inc, NY, NY 10017 —- DATE DILUTED 

a 


NDC 0049-0510-83 


6505-00-664-7116 


prohibits 
escription. 


DATE DILUTED: 


PATIENT: 
ROOM NO.: 


Adivisionof Plizer inc,,N.Y.,N.Y.10017 
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Drug Dosage Calculations 


Explain how you would prepare each of the following hydrogen peroxide (solute) and normal saline 
(solvent) irrigation orders: 


16 


1 


18 


i 


20 


7) 


“a 


. 16 fl oz of 5 strength solution 


O20 ime of strength solution 


. 60 mL of 2 strength solution 


mle nuez of & strength solution 


. 1 pt of Z strength solution 


il of j strength solution 


Explain how you would prepare each of the following from ready-to-use nutritional formulas for the 
specified time period. Note how many cans or bottles of supply are needed and how much unused 
formula would remain from the used supply. 


pip 


wo 
Go 


24. 


pisy 


. Order: 5 strength Enfamil 12 mL via NG tube q-h. for 10h 


Supply: Enfamil 3 fl oz bottles 


Order: 3 strength Sustacal 360 mL over 4h via gastrostomy tube 


Supply: Sustacal 10 fl oz cans 


Order: S strength Ensure. Give 90 mL q.h. for 5h via NG tube. 


Supply: Ensure 8 fl oz cans 


Order: = strength Enfamil. Three patients need 32 fl oz of the : strength Enfamil for one feeding 


each. 


Supply: Enfamil 6 fl oz bottles 


~ Order: 4 strength Ensure. Give 160 mL stat via NG tube. 


Supply: Ensure 4 fl oz cans 


s Onder: 5 strength Ensure 55 mL hourly for 10h via gastrostomy tube 


Supply: Ensure 12 fl oz cans 


The nurse is making up 4 strength Enfamil formula for several infants in the nursery. 


28 


. If 8 fl oz cans of ready-to-use Enfamil are available, how many cans of formula will be needed to 


make 48 fl oz of reconstituted : strength Enfamil? can(s) 


a 
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How many fl oz of water will be added to the Enfamil in question 28 to correctly reconstitute the 
| ; 
q Strength Enfamil? fl oz 


. Describe the strategy you would implement to prevent this medication error. 


Possible Scenario 


Suppose a physician ordered penicillin G potassium 1,000,000 units IM stat for a patient with 
a severe staph infection. Look at the label of the medication on hand. 


NDC 0049-0520-83 average cole intramuscular injection 
: == SFE ACCOMPANYING es By only 200,000-400,000 units. 
1 es ntravenous tonal information abou 
on = PRESCRIBING INFORMATION neiee of this product intravenously can 
N so: Q the 3 
=| rot RECOMMENDED STORAGE OW iker am anc oae 
E | So =~. IN DRY FORM. added of solution 
£] -- 18.2 mL 250,0 
es Zot Store below 86°F (30°C). nan Seater 
a | oa =uc: 3.2 mL 1,000,000 
hi | wo - - Sterile solution may be kept 3 Buffered with sodium citrate 
2 ea d ; e ‘ and citric acid 
= a - - inrefrigerator for one (1) ee FIVE MILLION UNITS to optimum pH 
a —— week without significant loss a PATIENT 
Tem LY 
= = of potency. =) 
2 B Roerig ROOM NO 
ta o Division of Pfizer Inc, NY, NY 10017 DATE DILUTED 


The nurse, in a hurry to give the medication stat, selected the first Foncentanon given on the 
label: 250,000 units/mL. Next, the nurse calculated the dosage using the uy * Q = X formula. 
4 
D _ 1,000;000 units = 
H *< Q = 350-600 unite x 1mL = 4mL 
1 
The nurse added 18.2 mL diluent to the vial and drew up 4 mL of medication. It was not until the 
nurse drew up the 4 mL that the error was recognized. The nurse realized that 4 mL IM should not 
be administered in one injection site. The nurse called the pharmacy for another vial of penicillin 
G potassium and prepared the dose again, using 3.2 mL of diluent for a concentration of 
1,000,000 units/mL. To give 1,000,000 units, the nurse easily calculated to give 1 mL, which 
was a safe volume of medication for IM injection in adults. 


Potential Outcome 


If the nurse had selected a 5 mL syringe and changed the needle appropriate for an IM injection to 
give 4 mL in one injection, the patient would likely have developed an abscess at the site. A 4 mL 
dose is an excessive volume of medication to administer into the muscle. The patient’s hospital 
stay would likely have been lengthened. Further, the nurse and the hospital may have faced a 
malpractice suit. The alternative would have been to divide the dose into two injections. Although 
the patient would have safely received the correct dosage, to give two injections when only one 
was necessary would have been poor nursing judgment. 


Prevention 


After completing these problems, see pages 631—633 to check your answers. 


[al For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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Pediatric and Adult Dosages 
Based on Body Weight 


OBJECTIVES 

Upon mastery of Chapter 13, you will be able to calculate drug dosages based on body weight and verify 

the safety of medication orders. To accomplish this, you will also be able to: 

=® Convert pounds to kilograms. 

= Consult a reputable drug resource to calculate the recommended safe dosage per kilogram of body 
weight. 

= Compare the ordered dosage with the recommended safe dosage. 

= Determine whether the ordered dosage is safe to administer. 

w Apply body weight dosage calculations to patients across the life span. 


fice 


=~, nly a licensed physician, dentist, physician assistant, or nurse practitioner (in some states) 
) | may prescribe the dosage of medications. However, before administering a drug, the nurse 
| y should know if the ordered dosage is safe. This is important for all patients, but it is of the 
XL utmost importance for infants, children, frail elderly, and critically ill adults. 


CAUTION 
Those who administer drugs to patients are legally responsible for recognizing incorrect and unsafe 
dosages and for alerting the prescribing practitioner. 
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The one who administers a drug is just as responsible for the patient’s safety as the one who prescribes 
it. For the protection of the patient and yourself, you must familiarize yourself with the recommended 
dosage of drugs or consult a reputable drug reference, such as the package insert that accompanies the drug 
or the annual drug guide of the American Hospital Formulary Service, AFHS Drug Information. 

Standard adult dosage is determined by the drug manufacturer. Dosage is usually recommended based 
on the requirements of an average-weight adult. Frequently, an adult range is given, listing a minimum and 
maximum safe dosage, allowing the nurse to simply compare what is ordered to what is recommended. 

Dosages for infants and children are based on their unique and changing body differences. The 
prescribing practitioner must consider the weight, height, body surface area, age, and condition of the 
child as contributing factors to safe and effective medication dosages. The two methods currently used 
for calculating safe pediatric dosages are body weight (such as mg/kg) and body surface area (BSA, 
measured in square meters, m). The body weight method is more common in pediatric situations and is 
emphasized in this chapter. The BSA method is based on both weight and height. It is used primarily in 
oncology and critical care situations. BSA is discussed in Chapter 16. Although used most frequently in 
pediatrics, both the body weight and BSA methods are also used for adults, especially in critical care 
situations. The calculations are the same. 


ADMINISTERING MEDICATIONS TO CHILDREN 


Numerically, the infant’s or child’s dosage appears smaller, but proportionally, pediatric dosages are 
frequently much larger per kilogram of body weight than the usual adult dosage. Infants—birth to 
| year—have a greater percentage of body water and a decreased ability to absorb water-soluble drugs, 
necessitating dosages of oral and some parenteral drugs that are proportionally higher than do those 
given to persons of larger size. Children—ages | to 12 years—metabolize drugs more readily than do 
adults, necessitating higher dosages. Both infants and children, however, are growing, and their organ 
systems are still maturing. Immature physiological processes related to absorption, distribution, 
metabolism, and excretion put them continuously at risk for overdose, toxic reactions, and even death. 
Adolescents—ages 13 to 18 years—are often erroneously thought of as adults because of their body 
weight (greater than 110 pounds or 50 kilograms) and mature physical appearance. In fact, they should 
still be regarded as physiologically immature, with unpredictable growth spurts and hormonal surges. 
Drug therapy for the pediatric population is further complicated because little detailed pharmacologic 
research has been done on children and adolescents. The infant or child, therefore, must be frequently 
evaluated for desired clinical responses to medications, and serum drug levels are needed to help adjust 
some drug dosages. It is important to remember that administration of an incorrect dosage to adult 
patients is dangerous, but with a child, the risk is even greater. Therefore, using a reputable drug 
reference to verify safe pediatric dosages is a critical health care skill. 

A well-written drug reference developed especially for pediatric clinicians is the Pediatric Dosage 
Handbook (Taketomo, 2011). There is also a variety of pocket-size pediatric drug handbooks; the classic 
is The Harriet Lane Handbook (Johns Hopkins Hospital, Arcara, Tschudy, & Lee, 2012). 


CONVERTING POUNDS TO KILOGRAMS 


The body weight method uses calculations based on the person’s weight in kilograms. Recall that the 
pounds-to-kilograms conversion was introduced in Chapter 4. 


REMEMBER 
1 kg = 2.2 lb and 1 Ib = 16 oz 


Simply stated, weight in pounds i approximately twice (slightly more) than the metric weight in kg; 


or weight in kg is approximately 4 2 (slightly less) of weight in pounds. You can estimate kg by 
halving the weight in Ib. 
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MATH TIP 
When converting pounds to kilograms, round kilogram weight to one decimal place (tenths). 


EXAMPLE 1 @ 
Convert 45 Ib to kg 


Approximate equivalent: | kg = 2.2 Ib 


th, yours : 
THINK: 5 of 45 = approximately 23 (answer will be slightly less) 
Smaller } Larger — Divide (+) 


45 Ib + 2.2 Ib/kg = 45 lb X 1 kg/2.2 = 20.45 kg = 20.4 kg 


EXAMPLE 2 @ 

Convert 10 Ib 12 0z to kg 

Approximate equivalents: | kg = 2.2 Ib 
1 lb = 16 0z 

First convert ounces to pounds. 


Smaller } Larger — Divide (+) 


x 


12 oz + 16 oz/Ib = 12.02 X 1 Ib/16 9% = 42 Ib = 3 Ib; so 10 Ib 12 02 = 10% Ib 


Now you are ready to convert 10; lb to kg. Because you are converting to the metric system, your 


answer must be in decimals. 
THINK: 5 of 103 = approximately 5 
Smaller { Larger — Divide (+) 


103 Ib = 10.75 lb + 2.2 lb/kg = 10.75 X 1kg/2.2 = 4.88kg = 4.9 kg 


BODY WEIGHT METHOD FOR CALCULATING 
SAFE PEDIATRIC DOSAGE 


The most common method of prescribing and administering the therapeutic amount of medication for a 
child is to calculate the amount of drug according to the child’s body weight in kilograms. The nurse 
then compares the child’s ordered dosage to the recommended safe dosage from a reputable drug 
resource before administering the medication. The intent is to ensure that the ordered dosage is safe and 
effective before calculating the amount to give and administering the dose to the patient. 


RULE 
To verify safe pediatric dosage recommended by body weight: 


1. Convert the child’s weight from pounds to kilograms (rounded to tenths). 


2. Calculate the safe dosage in mg/kg or mcg/kg (rounded to tenths) for a child of this weight, as 
recommended by a reputable drug reference: multiply mg/kg by child’s weight in kg. 
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3. Compare the ordered dosage to the recommended dosage, and decide if the dosage is safe. 


4. If safe, calculate the amount to give and administer the dose; if the dosage seems unsafe, 
consult with the prescribing practitioner before administering the drug. 


Note: The dosage per kg may be mg/kg, mcg/kg, g/kg, mEq/kg, unit/kg, milliunit/kg, etc. 


For each pediatric medication order, you must ask yourself, “Is this dosage safe?” Let’s work 
through some examples. 


Single-Dosage Drugs 


Single-dosage drugs are intended to be given once or p.r.n. Dosage ordered by the body weight method 
is based on mg/kg/dose, calculated by multiplying the recommended mg by the patient’s kg weight — 
for each dose. 


EXAMPLE = 
The physician orders morphine sulfate 1.6 mg IM stat. The child weighs 79 Ib. You need to determine 
if this dosage is safe. 


1. Convert Ib to kg. Approximate equivalent: | kg = 2.2 Ib 


THINK: 5 of 79 = approimately 40 (answer will be slightly less) 
Smaller | Larger — Divide (+) 
79 Ib + 2.2 Ib/kg = 79 6 X 1 kg/2.2 6 = 35.90 kg = 35.9 kg 


2. Calculate mg/kg as recommended by a reputable drug resource. A reputable drug resource 
indicates that the usual IM or subcut dosage may be initiated at 0.05 mg/kg/dose. 


Multiply mg/kg/dose by the child’s weight in kg. 
Per dose: 0.05 mg/kg/dose X 35.9 kg = 1.79 mg/dose = 1.8 mg/dose 


MATH TIP 
Notice that the kg unit of measurement cancels out, leaving the unit as mg/dose. 


mg/ 
dose ~ &J = mg/dose 


or 
mg/kg/dose X kg = mg/dose 


FIGURE 13-1 


3. Decide if the dosage is safe by comparing ordered and recommended Morphine label 


dosages. For this child’s weight, 1.8 mg is the recommended dosage, 
and 1.8 mg is the ordered dosage. Yes, the dosage is safe. 


4. Calculate 1 dose. Apply the Three-Step Approach to dosage calculation. 


Lot 


want to give less than 0.5 mL. 


es SP 
Ord hine sulf et 
: S53 FOR SC, IM OR 
rder: morphine sulfate 1.8 mg IM stat ail] ia vo 
; z ; = 9 1 mL DOSETTE is =e 
Supply: morphine sulfate 5 mg/mL (Figure 13-1) 22) bonoruse 
& 2] iprecipitateo = RE 
Step 1 Convert No conversion is necessary. © EM etettacen toyseten<feteeeeed 
S| Cherry hd oon 
Step 2 Think You want to give less than | mL. Estimate that you 3 2 Meh! 
ae 
ES 


Exp.. 


Used with permission from 
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Step3 Calculate 2 x Q = eee x I mL = 0.36 mL 


This is a small, child’s dose. Measure 0.36 mL in a 1 mL syringe. Route is IM. 
You may need to change the needle. 


0.36 mL 


© Cengage Learning 2013 


Single-Dosage-Range Drugs 


Some single-dosage medications indicate a minimum and maximum range, or a safe dosage range. 


EXAMPLE = 


The practitioner orders Vistaril 20 mg IM q.4h p.rn., nausea. The child weighs 44 Ib. Is this a safe 
dosage? 


1. Convert lb to kg. Approximate equivalent: 1 kg = 2.2 Ib 


THINK: 5 of 44 = 22 (answer will be slightly less) 
44 Ib + 2.2 Ib/kg = 44 Ib X 1 kg/2.2 Ww = 20kg 


i) 


. Calculate recommended dosage. A reputable drug resource indicates that the usual IM dosage 
is 0.5 mg to | mg/kg/dose every 4 hours as needed. Notice that the recommended dosage is 
represented as a range of “0.5 to | mg/kg/dose” for dosing flexibility. Calculate the minimum and 
maximum safe dosage range. 


Multiply mg/kg/dose < the child’s weight in kg. 
Minimum per dose: 0.5 mg/kg/dose < 20 kg = 10 mg/dose 
Maximum per dose: | mg/kg/dose X 20 kg = 20 mg/dose 


3. Decide if the ordered dosage is safe. The recommended dosage range is 10 mg to 20 mg, and the 
ordered dosage of 20 mg is within this range. Yes, the ordered dosage is safe. 


4. Calculate 1 dose. Apply the Three-Step Approach to dosage calculation. 
Order: Vistaril 20 mg IM q.4h p.r.n., nausea 
Supply: Vistaril 50 mg/mL (Figure 13-2) 


FIGURE 13-2  Vistaril label 


FOR INTRAMUSCULAR USE ONLY. 10 mL NDC 0049-5460-74 Store below 86°F (30°C). 
USUAL ADULT DOSE: Int latly: 25» 
100 mg stat: repeat pats Fy nae Vi Hi PROTECT FROM FREEZING. 
as needed. ‘ ; 
See accompanying prescribing information. (hydroxyzine hydrochloride) PATIENT: 
hare 09% bent anal an ? Intramuscular Solution anon: 
sodium hydroxide to adjust to optimum pH. oe 
qe a aiatagted ron from pro- 50 mg/mL 
@ | longed exposure to light. OA 
Cc 
. Roerig 05-1111-32-4 
S Pfizer Division of Pact Inc, HY, HY 10017 MADE IN USA 9249 
a 
Step 1 Convert No conversion is necessary. 
Step 2 Think Estimate that ycu want to give less than 1 mL; in fact, you want to give less 


than 0.5 mL. 
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Step Calculate AX Q = 9558 x ImL =F mb = 0.4mL 


This is a small, child’s dose. Measure it in a | mL syringe. Route is IM. You 
may need to change the needle. 


0.4 mL 


© Cengage Learning 2013 


Routine or Round-the-Clock Drugs 


Routine or round-the-clock drugs are intended to produce a continuous effect on the body over 24 hours. 
They are recommended as a ‘otal daily dosage: mg/kg/day to be divided into some number of 
individual doses, such as ‘3 divided doses,” “4 divided doses,” “divided doses every 8 hours,” and so 
on. “Three divided doses” means that the drug total daily dosage is divided equally and is administered 
three times per day, either t.i.d. or q.8h. Likewise, “4 divided doses” means that the total daily drug 
dosage is divided equally and administered four times per day either q.i.d. or g.6h. Recommendations 
such as “divided doses every 8 hours” specify that the total daily drug dosage should be divided equally 
and administered q.8h. 


EXAMPLE #8 
The practitioner orders cefaclor 100 mg p.o. t.i.d. The child weighs 335 lb. Is this dosage safe? 


1. Convert Ib to kg. Approximate equivalent: | kg = 2.2 lb 
THINK: 4 of 33 = approximately 17 (answer will be slightly less) 


i : : 
Represent 335 as 33.5, because you are converting Ib to kg (metric measure), and the answer must 


be in decimals. 

335 Ibs= 33.5.1b = 22 lb/kg = 33:5 Ib X Lke/2 2b = 15.22 ko = 15.2 ke 
2. Calculate recommended dosage. Figure 13-3 shows the recommended dosage on the drug label: 
Usual dose—Children, 20 mg per kg a day in three divided doses. First, calculate the total daily 
dosage: 20 mg/kg/day * 15.2 kg = 304 mg/day. Then, divide this total daily dosage into 3 doses: 

304 mg + 3 doses = 101.33 mg/dose = 101.3 mg/dose. 


3. Decide if the ordered dosage is safe. Yes, the ordered dosage is safe because this is an oral dose 
and 100 mg 1s a reasonably safe dosage for a 101.3 mg recommended single dosage. 


FIGURE 13-3 cefaclor 125 mg/5 mL label 
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4. Calculate 1 dose. Apply the Three-Step Approach to dosage calculation. 


Order: Ceclor (cefaclor) 100 mg p.o. t.i.d. 
Supply: cefaclor 125 mg per 5 mL 


Step 1 Convert No conversion is necessary. 
Step2 Think You want to give less than 5 mL. Estimate that you want to give between 
Zo unis and. > mL. 
] 
Ste 2 »! ; ee eee = ee o: 
step . Calculate a x Os D5 mg x 5mL = 3 X mL = 4mL 
| 


x «o ~ °o > ie 


mn Mo Te HYUN aA ase 
© 2 


{ 


4 mL 
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Daily-Dosage-Range Drugs 


Many medications are recommended by a minimum and maximum mg/kg range per day, to be divided 
into some number of doses. Amoxicillin is an antibiotic that is used to treat a variety of infections in 
adults and children. It is often given in divided doses round the clock for a total daily dosage. 


EXAMPLE 
Suppose the physician orders amoxicillin 200 mg p.o. q.6h for a child who weighs 22 Ib. Is this 
dosage safe? 


1. Convert Ib to kg. Approximate equivalent: | kg = 2.2 lb 


THINK: 2 


5 of 22 = 11 (answer will be slightly less) 
22 lb + 2.2 lb/kg = 22 6 X 1 kg/2.2 6 = 10 kg 


tO 


. Calculate recommended dosage. Look at the label for amoxicillin (Figure 13-4). It describes the 
recommended dosage for children as “20 mg - 40 mg/kg/day in divided doses every eight hours... ,” 
which results in 3 doses in 24 hours. 


FIGURE 13-4 Amoxicillin 250 mg per 5 mL label 
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Calculate the minimum and maximum daily dosage using ratio-proportion, or simply multiply 
mg/kg/day X the child’s weight in kg then divide by the number of doses per day. 


Minimum total daily dosage: 20 mg/kg/day * 10 kg = 200 mg/day 
Minimum dosage for each single dose: 200 mg + 3 doses = 66.66 mg/dose = 66.7 mg/dose 


Maximum total daily dosage: 40 mg/kg/day x 10 kg = 400 mg/day 


Maximum dosage for each single dose: 400 mg + 3 doses = 133.33 mg/dose = 133.3 mg/dose_ 


The single-dosage range is 66.7 to 133.3 mg/dose. 


. Decide if the ordered dosage is safe. The ordered dosage is 200 mg, and the allowable, safe 


dosage is 66.7 to 133.3 mg/dose. No, this dosage is too high and is not safe. 


4. Contact the prescriber to discuss the order. 


You can save yourself a calculation step with the following shortcut, based on the total daily dosage. 


Calculate recommended minimum and maximum daily dosage range for this child. 
You know that the total daily dosage is divided into 3 doses in 24 hours. 

Minimum total daily dosage: 20 mg/kg/day X 10 kg = 200 mg/day 

Maximum total daily dosage: 40 mg/kg/day * 10 kg = 400 mg/day 

Daily dosage per this order: 200 mg/desé x 3 deses/day = 600 mg/day 


Decide if the ordered daily dosage is safe. The ordered daily dosage is 600 mg, and the 
allowable safe daily dosage is 200 to 400 mg/day. No, the dosage ordered is too high and is not 
safe. It could result in serious harm to the child, including renal damage, especially if this is 
continued for the full course of therapy. Further, the nurse who administered the dosage would be 
liable for any patient harm. 


Daily-Dosage-Range Drugs with Maximum 
Daily Allowance 


Some medications have a range of mg/kg/day recommended, with a maximum allowable total amount 
per day also specified. 


EXAMPLE su 

The physician orders cefazolin 2.1 g lV q.6h for a child with a serious joint infection. The child weighs 
95 Ib. The drug reference indicates that the usual IM or IV dosage of cefazolin for infants and children 
is 50 to 100 mg/kg/day divided every 8 hours; the maximum dosage is 6 g/day. This means that 
regardless of how much the child weighs, the maximum safe allowance of this drug is 6 g per 24 hours. 


1 


tO 


Convert Ib to kg. Approximate equivalent: 1 kg = 2.2 Ib 


THINK: of 95 = approximately 48 (answer will be slightly less) 
95 Ib + 2.2 Ib/kg = 95 6 X 1 kg/2.2 by = 43.18 kg = 43.2 kg 


. Calculate recommended dosage. 


Minimum mg/kg/day: 50 mg/kg/day * 43.2 kg = 2,160 mg/day 
Minimum mg/dose: 2,160 mg + 3 doses = 720 mg/dose or 0.72 g/dose (1 g = 1,000 mg) 
Maximum per day: 6 g/day or 6,000 mg/day 


Maximum mg/dose: 6,000 mg + 3 doses = 2,000 mg/dose or 2 g/dose 
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3. Decide if the dosage is safe. No, the dosage is too high. It exceeds the maximum daily allowable 
dosage. At 6 g/day, no more than 2 g/dose would be allowed. The ordered dosage of 2.1 g is not 
safe, because 3 doses/day would deliver 6.3 g of the drug (2.1 g X 3 = 6.3 g). This example 
points out the importance of carefully reading all dosage recommendations. 


4. Contact the prescriber to discuss the order. 


Underdosage 


Underdosage, as well as overdosage, can be a hazard. If the medication is necessary for the treatment or 
comfort of the patient, then giving too little can be just as hazardous as giving too much. Dosage that is 
less than the recommended therapeutic amount is also considered unsafe, because it may be ineffective. 


EXAMPLE «= 
The nurse notices that a baby’s fever has not come down below 102.6°F in spite of several doses of 
ibuprofen that the physician ordered as an antipyretic (fever reducer). The order reads ibuprofen 


40 mg p.o. q.6h p.r.n., temp 101.6°F and above. The 7-month-old baby weighs ne Ib. 
1. Convert Ib to kg. Approximate equivalent: 1 kg = 2.2 lb. 


THINK: $ ot 175 = approximately 9 (answer will be slightly less) 
Represent 175 as 17.5, because you are converting Ib to kg; kg is metric measured in decimals. 


175 lb = 17.5 lb + 2.2 Ib/kg = 17.5 X 1 kg/2.2 Ww = 7.95 kg = &8kg 


i) 


. Calculate safe dosage. The drug reference indicates that the oral antipyretic dosage for children 
ages 6 months to 12 years with temperature less than 102.5°F (39°C) is 5 mg/kg/dose; and with 
temperature greater than 102.5°F is 10 mg/kg/dose; given every 6 to 8 hours for a maximum daily 
dosage of 40 mg/kg/day. 


The recommended safe mg/kg dosage to treat this child’s fever of 102.6°F is based on 
10 mg/kg/dose. For the 8 kg child, per dose, 10 mg/kg/dose X 8 kg = 80 mg/dose. 


3. Decide if the dosage is safe. The nurse realizes that the dosage as ordered is insufficient to lower 
the child’s fever. Because it is below the recommended therapeutic dosage, it is unsafe. 


4. Contact the physician. Upon discussion with the physician, the doctor agrees and revises the 
order to ibuprofen 80 mg p.o. q.6h p.r.n., fever greater than 102.5°F and ibuprofen 40 mg p.o. 
q.6h p.r.n., fever less than 102.5°F. Underdosage with an antipyretic may result in serious 
complications of hyperthermia. Likewise, consider how underdosage with an antibiotic may lead 
to a superinfection and underdosage of a pain reliever may be inadequate to effectively treat the 
patient’s pain, delaying recovery. Remember: The information in the drug reference provides 
important details related to specific use of medications and appropriate dosages for certain age 
groups, to provide safe, therapeutic dosing. Both the physician and nurse must work together to 
ensure accurate and safe dosages that are within the recommended parameters as stated by the 
manufacturer on the label, in a drug insert, or in a reputable drug reference. 


CAUTION 

Once an adolescent attains a weight of 50 kg (110 Ib) or greater, the standard adult dosage is 
frequently prescribed instead of a calculated dosage by weight. The health care professional must 
carefully verify that the order for a child’s dosage does not exceed the maximum adult dosage 
recommended by the manufacturer. 


Section 3 “*®®®e Drug Dosage Calculations 


CAUTION 

Many over-the-counter preparations, such as fever reducers and cold preparations, have printed 
dosing instructions that show the recommended child dose per pound (Figure 13-5). Manufacturers 
understand that most parents in the United States measure their child’s weight in pounds and are 
most familiar with household measurement. The recommended dosage is measured in teaspoons. 
Recall that pounds and teaspoons are primarily used for measurement in the home setting. In the 
Clinical setting, you should measure body weight in kg and calculate dosage by the body weight 
method, using recommended dosage in mg/kg, not mg/Ib. 


— 


Active ingredients (in each 5 mL tsp): Dextromethorphan HBr 
USP 7 5 mg: Psaudoephedrine HCI, USP 15 mq 
Uses: temporarily relteves these symptoms occurring with a cold 


FIGURE 13-5 
st titi che i ). Dosage cup Label with dosage 


Inactive ingredients: ciinc acid FD&C red no 40 flavor 


4 FL OZ (1168 mL) 


fi nc inor bronchial ycerin, high fructose corn syrup, sacchann sodium, sodium . e 
orn Sa ee Doel ae Oe ® » ® sel sodium chlonde, sodium citrate. water | n stru ctl O n Ss pe fi 
Warnings Questions or comments? 
Do not use if you are now taking a prescripbon monoanwne Call week: from 9 AM to 5 PM EST at po u n d 
oxidase inhibttor (MAO!) (certain drugs for deoression, psychiabic, 1-800-ROBINSS (1-800-762-4675) 
or amobonal conditions, or Parkinsons disease) or for 2 weeks 
after stopping the MAO! drug er do not know it your P AH{QOBINS ® 
prescription drug contains an MAO! ask a doctor or pharmacist EDIATRI 


betore taking this produc! 
Ask 8 doctor before use if you have: heart disease high blood COUGH & CO 
pressure; thyroid disease diabetes. rouble urinating due to an 
enlarged prostate gland, cough that occurs with too much phlegm UGH SUPPRESSANT / NASAL ORC ONGESTAN 
(mucus). cough that lasts or is chronic such as occurs with 
smoking, asthma, or emphysema 

24-hi nod al every 6 hours Choose 
When using this product do not use more than directed piteird sale re nol known, choose 
Stop use and ask @ doctor If; you get nervous, dizzy, o by age) 4 
sleepless. symptoms do not get better within 7 days of are 
accompanied by fever; cough lasts more than 7 days, comes 
back. or is accompanied by fever, rash, or persistent headache 
these could be signs of a serious condition 


Directions: do not take more than 4 doses in any 


Whitehail-Robins Healthcare 
Madison, NJ 07940 U.S.A 

©2001 Whitehall-Robins Healthcare 
Hf pregnant or breast-feeding, ask 2 health professional before 
use 

Keep out of reach of children. in case of overdose get medical 


help o contact a Porson Control Center right away 
5 & Packaged with Tamper-Evident cap. Do Not U 8609- 1 2-4 
Use if breakable ring is separated or missing 


Used with permission from Wyeth Consumer Healthcare. 


COMBINATION DRUGS 


Some medications contain two drugs combined into one solution or suspension. To calculate the safe 
dosage of these medications, the nurse should consult a pediatric drug reference. Often, the nurse will 
need to calculate the safe dosage for each of the medications combined in the solution or suspension. 
Combination drugs are usually ordered by the amount to give or dose volume of the concentration 
desired. 


EXAMPLE 1 @ 

The physician orders Fediazole 6 mL (erythromycin 200 mg and sulfisoxazole GOO mg per 5 mL) p.o. 
q-6h for a child weighing 44 Ib. The pediatric drug reference states that Pediazole is a combination 
drug containing 200 mg of erythromycin ethylsuccinate with 600 mg of sulfisoxazole acetyl in every 

5 mL oral suspension. The usual dosage for Pediazole is 50 mg erythromycin and 150 mg 
sulfisoxazole/kg/day in equally divided doses administered every 6 hours. Is the order safe? 


Because this is a combination drug, notice that the order is for the dose volume (6 mL). To verify that 
the dose is safe, you must calculate for each drug component the recommended dosage and the 
recommended quantity to give to supply that dosage. 


1. Convert Ib to kg. Approximate equivalent: | kg = 2.2 Ib 
THINK: } of 44 = 22 (answer will be slightly less) 
44 lb = 2.2 lb/kg = 44 X 1 kg/2.2 Wb = 20 kg 


i) 


. Calculate the safe dosage for each drug component. 


erythromycin per day: 50 mg/kg/day < 20 k¢ = 1,000 mg/day; divided into 4 doses/day 
1,000 mg + 4 doses = 250 mg/dose 


sulfisoxazole per day: 150 mg/kg/day X 20 kg = 3,000 mg/day; divided into 4 doses/day 
3,000 mg + 4 doses = 750 mg/dose 


2) 
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Calculate the volume of medication recommended for 1 dose for each drug component. 


erythromycin: 250 mg is the recommended dosage; the supply has 200 mg per 5 mL. 


5 


D 250 ug 25 : 
ae OS 200 me x SmL = 7 mL = 6.25 mL = 6 mL recommended to deliver 250 mg 
4 


erythromycin 
Because this is an oral dosage, it is safely and reasonably rounded to 6 mL. 
sulfisoxazole: 750 mg is the recommended dosage; 600 mg per 5 mL is the supply. 


. 

D Z50 wre 25 . 

H * Q= 600 me xX SmL = 7 l= 6.25 mia" mL recommended to deliver 750 mg 
4 sulfisoxazole 


. Decide if the dose volume ordered is safe. The ordered dose is 6 mL, and the appropriate dose 


based on the recommended dosage for each component is 6 mL. The dose is safe. Realize that 
because this is a combination product, 6 mL contains both medications delivered in this 
suspension. Therefore, 6 mL is given, not 6 mL plus 6 mL. 


EXAMPLE 2 = 


The physician orders Septra suspension (co-trimoxazole) 7.5 mL (15 t) of TMP 40 mg per 5 mL poo. 
q.12h for a child who weighs 22 lb. The drug reference states that Septra is a combination drug 


containing trimethoprim (TMP) 40 mg and sulfamethoxazole 200 mg in 5 mL oral suspension. It 


further states that the usual dosage of Septra is based on the TMP component, which is 6 to 12 


mg/kg/day p.o. in divided doses q.12h for a mild to moderate infection. Is this dose volume safe? 


I 


N 


. Convert Ib to kg. Approximate equivalent: | kg = 2.2 lb 


THINK: 2 of 22 = 11 (answer will be slightly less) 
22 Ib + 2.2 lb/kg = 22 W X 1 kg/2.2 6 = 10 kg 


. Calculate the safe dosage for the TMP range. 


TMP minimum daily dosage: 6 mg/kg/day < 10 kg = 60 mg/day 
Divided into 2 doses/day: 60 mg + 2 doses = 30 mg/dose 
TMP maximum daily dosage: 12 mg/kg/day < 10 kg = 120 mg/day 


Divided into 2 doses/day: 120 mg + 2 doses = 60 mg/dose 


. Calculate the volume of medication for the dosage range. 


3 
Minimum dose volume: 2 X Q= 20m x 5 mL = re mL = 3.75 mL minimum per dose 
H AS mg 4 
3 


Maximum dose volume: a XO] gue ~ mb=] mL | 7 ome maximum per dose 


. Decide if the dose volume is safe. Because the physician ordered 7.5 mL, the dosage falls within 


the safe range and is a safe dose. 


What dosage of TMP did the physician actually order per dose for this child? 


Using the formula, DX Q = X, write in the quantities you already know. 


one a <> mala =- 7. mL: Solve for the unknown D, desired dosage. 
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eres ae Notice that you now have a ratio-proportion. 
5D = 300 
SD _ 300 
ues 
D = 60 mg This is the dosage of TMP you would give in one 7.5 mL dose, which 


matches the upper limit of the safe dosage range. 


EXAMPLE 3 s 


The pediatric oral surgeon orders Tylenol and codeine suspension 10 mL (acetaminophen 120 mg with 
codeine 12 mg per 5 mL) p.o. q.4h p.nn., pain for a child weighing 42 lb, who had two teeth repaired. 
The drug reference states that Tylenol and codeine is a combination drug containing 120 mg of 
acetaminophen and 12 mg of codeine phosphate per 5 mL. Safe dosage is based on the codeine 
component, which is 0.5 to | mg/kg/dose every 4 to 6 hours as needed. Is this dose volume safe? 


1. Convert Ib to kg. Approximate equivalent: | kg = 2.2 Ib 
THINK: i of 42 = 21 (answer will be slightly less) 
42 Ib + 2.2 lb/kg = 42 1b X 1 kg/2.2 WW = 19.09 kg = 19.1 kg 


tO 


. Calculate the safe dosage range for the codeine. 
codeine minimum per dose: 0.5 mg/kg/dose X 19.1 kg = 9.55 mg/dose = 9.6 mg/dose 
codeine maximum per dose: | mg/kg/dose < 19.1 kg = 19.1 mg/dose 


3. Calculate the dose volume of medication for the minimum and maximum dosage. 


Minimum dose volume: 4 XQ= ae xX 5 mL = a mL = 4 mL minimum per dose 
Maximum dose volume: 4 XQ= fared xX 5mL = 22 mL = 7.95 mL 


= 8 mL maximum per dose 


4. Decide if the dose volume is safe. The ordered dose of 10 mL exceeds the maximum safe dose 
range; the dose is not safe. Contact the physician to discuss the order. 


Be sure to take the time to double-check pediatric dosage. The health care provider who administers the 
medication has the last opportunity to ensure safe drug therapy. 


(3 ADULT DOSAGES BASED ON BODY WEIGHT 


Some adult dosage recommendations are based on body weight too, although less frequently than for 
children. The information you learned about calculating and verifying children’s body weight dosages 
can be applied to adults. It is important that you become familiar and comfortable with reading labels, 
drug inserts, and drug reference books to check any order that appears questionable. 

Let’s look at information that would be found in a drug reference book about the adult dosage 
recommendations for the drug gentamicin (Figure 13-6). Notice that the adult dosage is recommended 
by body weight and varies depending on the frequency of administration. 


EXAMPLE s 

Order: gentamicin 100 mg IV q.8h for a patient with bacterial septicemia 
Supply: gentamicin 80 mg per 2 mL 

Recommended adult dosage from drug reference: | to 1.7 mg/kg q.8h 


Patient’s weight: 150 Ib 
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riIGURE 13-6 Gentamicin 80 mg/2 mL label, with adult dosing instructions, 
from drug reference 


3 


SAMPLE. NOT FOR HUMAN USE. 


,_ Et | Adult Dosing 

S 2| NDC 63323-010-02 1002 4 ra —= fomeactecalintact 
. © | GENTAMICIN rales ——- fee ee 
Zo g evita eke $ © mee Conventional-Interval Dosing: 
E c aler mg/mL Gentamicin = —-, 
S 2 = ~ 80 2 rig od — CS 1b Wo 67 mg/kg IM/IV q.8h 
SO - c| For iM or IV Use Eo (aie : 4 
a Saat bs Sitstaa ton IV ec, ge Se = Extended-Interval Dosing: 
5 8 2 ML Multiple Dose Vial a § = ee 5 to 7 mg/kg/IV g.24h 
5 3 Sterile Rx only <3 — J 
= 9 
Sé 


are available only 


Convert Ib to kg. Approximate equivalent: 1 kg = 2.2 lb. 

THINK: : of 150 = 75 (answer will be slightly less) 

150 lb + 2.2 Ib/kg = 150 6 X 1 kg/2.2 = 68.18 kg = 68.2 kg 
Minimum per dose: | mg/kg/dose X 68.2 kf = 68.2 mg/dose 
Maximum per dose: 1.7 mg/kg/dose X 68.2 kg = 115.9 mg/dose 


The ordered dosage of gentamicin 100 mg given intravenously every 8 hours is within the 
recommended range and is safe. 


Calculate the amount to give for | dose. 


Step 1 Convert No conversion needed. 

Step2 Think 100 mg is a little larger than 80 mg, so you want to give a little more than 2 mL. 
100 

Step 3 Calculate 4x Q= Some x 2 mL = ” mL = 2.5 mL given intravenously every 8 hours 


QUICK REVIEW 
To use the body weight method to verify the safety of pediatric and adult dosages: 


= Convert body weight from pounds and ounces to kilograms: 1 kg = 2.2 lb; 1 Ib = 16 oz. 

= Calculate the recommended safe dosage in mg/kg. 

™ Compare the ordered dosage with the recommended dosage to decide if the dosage is safe. 
m If the dosage is safe, calculate the amount to give for 1 dose; if not safe, notify the prescriber. 


= Combination drugs are ordered by dose volume. Check a reputable drug reference to be sure the 
dose ordered contains the safe amount of each drug as recommended. 


Review Set 28 


Calculate 1 dose of safe pediatric dosages. 


1. Order: dicloxacillin sodium 125 mg p.o. q.6h for a child who weighs 55 Ib. The recommended 
dosage of dicloxacillin sodium for children weighing less than 40 kg is 12.5 to 25 mg/kg/day p.o. 
in equally divided doses q.6h for moderate to severe infections. 


Child’s weight: sig 


Recommended minimum daily dosage for this child: mg/day 
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Recommended minimum single dosage for this child: meg/dose 
Recommended maximum daily dosage for this child: mg/day 
Recommended maximum single dosage for this child: mg/dose 


Is the dosage ordered safe? 


2. Dicloxacillin sodium is available as an oral suspension of 62.5 mg per 5 mL. If the dosage ordered 
in question | is safe, give mL. If not safe, explain why and describe what you should 
do. 


3. Order: Chloromycetin 55 mg IV q.12h for an 8-day-old infant who weighs 2,200 g. The recommended 
dosage of Chloromycetin (chloramphenicol) for neonates less than 2 kg is 25 mg/kg once daily, and 
for neonates more than 2 kg and older than 7 days of age is 50 mg/kg/day divided q.12h. 


Child’s weight: kg 
Recommended daily dosage for this child: mg/day 
Recommended single dosage for this child: mg/dose 


Is the dosage ordered safe? 


4. Chloramphenicol is available as a solution for injection of 1 g per 10 mL. If the dosage ordered in 
question 3 is safe, give mL. If not safe, explain why and describe what you should do. 


5. Order: Suprax 120 mg p.o. daily for a child who weighs 33 lb. The recommended dosage of 
Suprax (cefixime) for children who weigh less than 50 kg is 8 mg/kg p.o. once daily or 4 mg/kg 


q. 12h. 
Child’s weight: kg 
Recommended single dosage for this child: meg/dose 


Is the dosage ordered safe? 


6. Suprax is available as a suspension of 100 mg per 5 mL in a 50 mL bottle. If the dosage ordered 


in question 5 is safe, give mL. If not safe, explain why and describe what you should 
do. 
How many full doses are available in the bottle of Suprax? dose(s) 


7. Order: Panadol 480 mg p.o. q.4h p.r.n., temperature 101.6°F or greater. The child’s weight is 
32 kg. The recommended child’s dosage of Panadol (acetaminophen) is 10 to 15 mg/kg/dose p.o. 
q.4h p.r.n. for fever. 


Recommended minimum single dosage for this child: mg/dose 
Recommended maximum single dosage for this child: meg/dose 
Is the dosage ordered safe? 


8. Panadol is available as a suspension of 160 mg per 5 mL. If the dosage ordered in question 7 is 
safe, give mL. If not safe, explain why and describe what you should do. 


U} 
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Order: Keflex 125 mg p.o. q.6h for a child who weighs 44 Ib. The recommended pediatric dosage 
of Keflex (cephalexin) is 25 to 50 mg/kg/day in 4 equally divided doses. 


Child’s weight: kg 

Recommended minimum daily dosage for this child: mg/day 
Recommended minimum single dosage for this child: ___ mg/dose 
Recommended maximum daily dosage for this child: ___ mg/day 
Recommended maximum single dosage for this child: mg/dose 


Is the dosage ordered safe? 


. Keflex is available in a suspension of 125 mg per 5 mL. If the dosage ordered in question 9 is 


safe, give mL. If not safe, explain why and describe what you should do. 


The labels provided represent the drugs available to answer questions 11 through 25. Verify safe 
dosages, indicate the amount to give, and draw an arrow on the accompanying measuring device. 
Explain unsafe dosages and describe the appropriate action to take. 


lily 


Order: tobramycin & He IV q.6h for an infant who weighs 5,000 g. The recommended pediatric 
dosage of tobramycin is 2 to 2.5 mg/kg q.8h or 1.5 to 1.9 mg/kg q. ah 


Infant’s weight: kg a iil a 5 
ey, Bais NOC 63323-305-02 30002 9 — 
Recommended minimum : . = | TOBRAMYCIN ¢ 2 ==, 
: ae 3 © | INJECTION, USP ns 
single dosage for this infant: E 3 3 PEDIATRIC a . z ° =o 
mg/dose ae) mete :: — 
Sh teh as E = (oi men 
. te ce “(10 mg/mL) 8 S S = 
Recommended maximum E & = | ForiMoriVUse ae wa 4 
r 2 a & 9 2 | Mustdilute for !V use a: = — 
single dosage for this infant: = ¢ © | 2 ML muttipiedose via af o — 
= 00 
mg/dose ae SAMPLE. NOT FOR HUMAN USE. 
3286 
Is the dosage ordered safe? 
. If the dosage ordered in question 11 is safe, give mL. If not safe, explain why and 
describe what you should do. 
" ao 4 


wale pale Pie = 
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. Order: Kantrex 34 mg IV q.8h for an infant who weighs 7 Ib 8 oz. The recommended dosage of 


Kantrex (kanamycin sulfate) for adults and children is 15 mg/kg/day in 2 or 3 equal doses, not to 
exceed 1.5 g/day. 


5 i NDC 0015-3512-20 x — 
Infant’s weight: kg | couvatentro SSHSEOe 22. 0.5 | — 
fe Bee g 828 ——_— 
: f = = 78 mg KANAMYCIN per 2 mL e53552 53 5 as 
Recommended daily ae or £6 KANTREX® Gah py aaa 
this infant: Ss mg/day S| Kanamycin Sulfate : UUs eee] 
: =| Injection, USP g=52*°3 3252 = 
Recommended single dosage for gg feb bt a siece $22 2285 ———s 3 
om S =| FORI.M. ORI.V. USE Se ec3 Fea gm ES | a 
this infant: ___———s mg/dose = =| CAUTION: Federal taw prohibits o88wea aa Se 
3 | dispensing without prescription. AV0/9)/SIN St -3S00 WAXY 3 
$6 


Is the dosage ordered safe? 
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14. If the dosage ordered in question 13 is safe, give mL. If safe, explain why and 
describe what you should do. 


=| 


== —— =o 
by Fe betes oa sel brio a eh i 
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15. Order: co-trimoxazole suspension 7.5 mL of trimethoprim 40 mg per 5 mL p.o. q.12h for a child 
who weighs 15 kg and has a urinary tract infection. The recommended dosage of co-trimoxazole 
(trimethoprim and sulfamethoxazole) for such infections in children is based on the trimethoprim 
at 8 mg/kg/day in 2 equal doses. 


? ; ; NDC 00000-0000-00 
Recommended daily trimethoprim 


() 
. . ay Dn 
dosage for this child: ae 
= of is) 
mg/day 2 Ein Sy 
= (trimethoprim and sulfamethoxazole) 22 82 
; ; : © Gd 
Recommended single trimethoprim 3 FOR ORAL SUSPENSION 2S é E 
. . io) 
dosage for this child: rs) Each SmL (1 teaspoonful) a5 a3 
a A contains trimethoprim 40 mg a & EG 
meg/dose 3 = and sulfamethoxazole 200 mg v§ S S. 
N oO Q2vrane 
. . veh (ASS 
Recommended single dose for this = = Rx only Sa“2s 
5 © oe 
child: mL/dose 5 100 mL eines is 
DELMAR I Cengage San ee ra} 
Is the dose ordered safe? 2 Learning av od 
oO For Educational Purposes Only ox 
© oa w 
16. If the dose ordered in question [5 is safe, give mL. If not safe, explain why and 
describe what you should do. 
The dose ordered is equivalent to teaspoons. 


= = ee = — {| 
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17. Order: gentamicin 40 mg IV q.8h for a premature neonate who is 5 days old and weighs 1,800 g. 
The recommended dosage of gentamicin for children is 2 to 2.5 mg/kg q.8h; for neonates, it is 2.5 
mg/kg q.8h; and for premature neonates less than 1 week of age, it is 2.5 mg/kg q.12h. 


Neonate’s weight: kg P 
& © | NOC 63323-173-02 17302 9 Qa —— 
Recommended single dosage for 2 Oe GENTAMICIN > —=—aq 
: 2 3 %| INJECTION, USP 3 © =o 
this neonate: meg/dose = 6 0| (PEDIATRIC) 2-36 =o 
£ 2 =| equivalent to 10 mg/mL Gentamicin as od —_ 
aS ~o5 ” ee 
Is the ordered dosage safe? So! 20mg/2 mL £2 — 
29 | For iM orlV Use. ge Se 1) 
= — =| Must be diluted for 1V use. a? iS — 
22 5] 2 mMLsingle Dose vial a3 = S= 
Soar Preservative Free Rx only So J =. 
3 8 = SAMPLE. NOT FOR HUMAN USE. 
SES 


18. 


19: 


Ze 
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If the dosage ordered in question 17 is safe, give mL. If not safe, explain why and 
describe what you should do. 


\ J 
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Order: ampicillin 400 mg IM q.6h 


= 
for a 10-year-old child who weighs NDC 00000-0000-00 Bid ASS a Ue Sash) so =o 
e resulting solution provides "Uh eet 
72 Ib. Recommended dosage: Pt eB 250 mg ampicillin per mL. g 2s — 
IM or IV Injection: USE SOLUTION Vc — 
See label. For Injection, USP WITHIN 1 HOUR. zi: =°C 
oe ' IV Infusion: See package insert. x § g toa = 
“1a, Fes Wee , b= ampicillin sodium Usual dosage: Children: 25 to s-8 = 
Child's weight: —— kg equivalent to 50 mg/kg/day in equally divideddoses FF — © 
ae = |500 mg, at 6-hour intervals. Adults: 250 to oe = | 
Recommended minimum daily = ampicillin 500 mg every 6 hours. Package insert Rane oO 
* ; , Si 43 For Mor IV Use includes detailed precautions and cl — Oo 
dosage for this child: @ al indications. eT = —) 
Al ee fou Rx only Store at controlled room temperature —— oO 
mg/day a|3 4 15°-30°C (59°-86°F), (an) —O 
Zins OL 
Recommended minimum single 
dosage for this child: mg/dose 
Recommended maximum daily dosage for this child: ___——————s mg/day 
Recommended maximum single dosage for this child: mg/dose 
Is the dosage ordered safe? 
. If the dosage ordered in question 19 is safe, give mL. If not safe, explain why and 


describe what you should do. 


a x Perc | 
Soom om © A 0 
Wales ee se eee eee eeeeeeeeuenn| 
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Order: amoxicillin 
oral suspension 
100 mg p.o. q.6h for 
a child who weighs 
39 lb. Recommended 
dosage: See label. 


Child’s weight: 
kg 


NDC 0093-4150-80 


AMOXICILLIN 


for Oral Suspension USP 
equivalent to 


125 mg per 5 mL 


amoxicillin when reconstituted according to directions. 
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Usual Dosage: Adults — 250 mg - 500 mg every eight 
hours, depending on type and severity of infection 
Children — 20 mg - 40 mg/kg/day in divided doses every 
eight hours, depending on type and severity of infection. 


J only 


See accompanying literature. 
WARNING: NOT FOR INJECTION 
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Recommended 

minimum daily 

dosage for this child: 
mg/day 
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150 mL (when mixed) 
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Used with permission from Teva Pharmaceuticals USA. 
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Section 3 ss Drug Dosage Calculations 


Recommended minimum single dosage for this child: 
Recommended maximum daily dosage for this child: 
Recommended maximum single dosage for this child: 


Is the dosage ordered safe? 


. If the dosage ordered in question 21 is safe, give 


describe what you should do. 


meg/dose 
mg/day 


meg/dose 


mL. If not safe, explain why and 
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Order: Terramycin 


sovcooannrese wH 10 mL Vial NDC 0049-0750-77 > a = Ss 
Bassreezces Bm : Ze FSeer8B 8 
100 mg IM q.8h for a 2252 RSel258 oh T in® eoeseseds ys 
. 5 geeazeses” 3g erramycin o82gs26522 & 3 
9-year-old child who 2 ragenecee, Es 5 (oxytetracycline) 3 3s=222en2 
; S Ss22emz225 = YS 2h estES eed 
weighs 55, Ib: 5 =| © $5 23meS8q Sz Intramuscular Solution* 3 Beg seee skis 
-5|,Q0) #88sfsss2 contains 2% lidocaine 22 ss ees eRe 28 
Recommended £8 oo geaeasse3 2 50 mg/mL = 282238085 22 
om as ee z ° : ~-K Bq 22 - 
Devas - - NBRSS"S85 Roeri § essex esse rus 
pediatric dosage: 2 5 Me ete Syne & BSERSSEESESS 
See label. = 
Child’s weight: - kg 


Recommended minimum daily dosage for this child: 


Recommended minimum single dosage for this child: 
Recommended maximum daily dosage for this child: 

Recommended maximum single dosage for this child: 
Is the dosage ordered safe? 


If the dosage ordered in question 23 is safe, give 
describe what you should do. 


mg/day 
mg/dose 
mg/day 


mg/dose 


mL. If not safe, explain why and 
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Order: Terramycin 275 mg IM daily for a 7-year-old child who weighs 21 kg. Recommended 


pediatric dosage: See label for question 23. 


Is the ordered dosage safe? Explain: 
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Refer to the following drug label information from a drug reference book for gentamicin to answer 
questions 26 through 30. 


f3 aaa . = Adult Dosing 
Qn 92. * ¢ —r . : 
35 GE pony i a in —— for Bacterial Infections— 
_ =| GENTAMICIN arc =, 3 ss 
& ® 3] INJECTION, USP ® 0 ——=O Conventional-Interval Dosing: 
E S 5 |_ equivalent to 40 mg/mL Gentamicin a oO ae {| Woy 1) 7 mg/kg IM/IV q.8h 
ae ig &* =: 
eo H , Z eens. 6 : 
eds For Mor IV Use, E= A =——et Extended-Interval Dosing: 
2 « =| Must be diluted for IV use, £ ><. ‘sams Salou, k 
Eq 5 =o ai ae 5 0 7 mg/kg/IV g.24h 
22 2) 2 MLMuttiple Dose vial a. : fe —— te oe 
E Sterile Rx only a, a —- 
Bs SAMPLE. NOT FOR HUMAN USE. 


i) 
ON 


. What is the recommended adult dosage of gentamicin for conventional-interval dosing? 


tO 
~ 


. What is the recommended adult dosage of gentamicin for extended-interval dosing? 


28. What single-dosage range of gentamicin administered q.8h should you expect for an adult who 
weighs 130 Ib? mg to meg/dose 


29. What single-dosage range of gentamicin administered q.24h should you expect for an adult who 
weighs 130 lb? mg to mg/dose 


30. Would an order for gentamicin 300 mg IV q.24h for an adult who weighs 130 Ib be a safe 
dosage? If not, explain why. 


After completing these problems, see pages 633-635 to check your answers. 


_ Medication errors in pediatrics often occur when the nurse fails 
to properly identify the child before administering the dose. 


CLINICAL REASONING SKILLS 


ERROR 


Failing to identify the child before administering a medication. 


Possible Scenario 


Suppose the physician ordered ampicillin 500 mg IV q.6h for a child with pneumonia. The nurse 
calculated the dosage to be safe, checked to be sure the child had no allergies, and prepared the 
medication. The child had been assigned to a semiprivate room. The nurse entered the room and 
noted only one child in the room and administered the IV ampicillin to that child, without checking 
the identification of the child. Within an hour of the administered ampicillin, the child began to 
break out in hives and had signs of respiratory distress. The nurse asked the child’s mother, “Does 
Johnny have any known allergies?” The mother replied, “This is James, not Johnny, and yes, James is 
allergic to penicillin. His roommate, Johnny, is in the playroom.” At this point, the nurse realized 
that the ampicillin was given to the wrong child, who was allergic to penicillin. 


Potential Outcome 


James’s physician would have been notified, and he would likely have ordered epinephrine subcut 
stat (given for anaphylactic reactions), steroids, and an antihistamine, followed by close monitoring 
of the child. Anaphylactic reactions can range from mild to severe. Ampicillin is a derivative of 
penicillin and would not have been prescribed for a child such as James. 
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CLINICAL REASONING SKILLS 


Section 3 “®®eee Drug Dosage Calculations 


Prevention 


This error could easily have been avoided had the nurse remembered the cardinal rule of identifying 
the patient before administering any medication. Children are mobile, and you cannot assume the 
identity of a child simply because he or she is in a particular room. The correct method of identifying 
the child is to check the wrist or ankle band and compare it to the medication administration record 
with the child’s name and ID number. Remember: The first of the Six Rights of medication 
administration is the right patient. 


When the recommended dosage of a medication is given with a 
high and low range, the minimum and maximum doses must 

| be calculated to determine the safety of a drug order. This is the 
only way to ensure that the drug to be administered is not an 
overdose or an underdose. 


ERROR 


Calculating only the maximum recommended dose of an ordered medication to determine safety. 


Possible Scenario 


The physician ordered tobramycin 9.5 mg IV q.6h for a 2-week-old infant who weighed 11 Ib and 
who had a serious infection. The recommended dosage for children and infants greater than 1 week 
old is 1.5 to 1.9 mg/kg q.6h or 2 to 2.5 mg/kg q.8h. The nurse calculated a safe dosage range prior 
to administering what would be the third dose of this medication, although it was administered two 
previous times by other nurses. First, the nurse correctly converted the infant’s weight from pounds 
to kilograms by dividing 11 by 2.2 to equal 5 kg. Then, the nurse correctly calculated the minimum 
and maximum recommended doses by multiplying the recommended dosage by the infant's 
weight. 

Minimum single q.8h dose: 2 mg/kg x 5kg = 10mg 

Maximum single qg.8h dose: 2.5 mg/kg X 5 kg = 12.5 mg 
The nurse recognized that the ordered dose fell below the minimum recommended dose for 
tobramycin to be administered every 8 hours. Considering the serious infection the infant had, the 
nurse doubted that the physician planned to give such a low dose and notified the physician. The 
physician realized that the dose was mistakenly calculated according to the q.12h recommendation 
and wrote a new order. 


Potential Outcome 


The first 2 dosages of tobramycin fell slightly below the minimum recommended dose for the 
frequency ordered. This situation was discussed with the nurse manager of the pediatric unit along 
with the other two staff nurses involved. One staff nurse admitted to administering medication 
occasionally without actually calculating a safe dose if it looked like it was the correct dose. The 
other nurse always checked to see that ordered medications were not overdoses but didn’t usually 
worry about checking for underdoses. The nurse manager emphasized the importance of always 
verifying doses on pediatric patients, especially infants. In this situation, the mistake was caught 
early and corrected but could have caused significant harm to the infant by inadequately treating a 
severe infection. 


Prevention 


When reading drug reference guides, make sure you read all the dosage recommendations 
thoroughly. It is easy to see how, when in a hurry, a physician or nurse might have misinterpreted 
the drug reference information and thought that it read 1.5 to 1.9 mg/kg q.8h. Don’t hurry or take 
shortcuts when administering medications. Always calculate the minimum and maximum recom- 
mended doses when a dosage range is given. 


Chapter 13 Stsammeesee Pediatric and Adult Dosages Based on Body Weight 387 


2 PRACTICE PROBLEMS—CHAPTER 13 


Convert the following weights to kilograms. Round to one decimal place. 


1. 12 1b = kg 5. 34 lb = kg 
2. 8lb40z = kg 6. 6 lb 10 0z = kg 
3. 1,570 g = kg 7. 52 Ib = kg 
Mein S0U.G-=- kg 8. 890 g = kg 
9. The recommended dosage of tobramycin for adults with serious infections that are not life threatening 


is 3 mg/kg/day in 3 equally divided doses q.8h. What should you expect the total daily dosage of 
tobramycin to be for an adult with a serious infection who weighs 80 kg? mg/day 


10. What should you expect a single dosage of tobramycin to be for the adult described in question 9? 
meg/dose 


The labels provided represent the drugs available to answer questions 11 through 42. Verify safe 
dosages, indicate the amount to give, and draw an arrow on the accompanying measuring device. 
Explain unsafe dosages and describe the appropriate action to take. 


11. Order: gentamicin 40 mg lV q.6h for a child who weighs 43 lb. The recommended dosage for 
children is 2 to 2.5 mg/kg q.8h. 


Child’s weight: kg 
Recommended minimum single dosage for this child: mg/dose 
Recommended maximum single dosage for this child: mg/dose 


Is the ordered dosage safe? 


NDC 63323-010-02 


GENTAMICIN 
INJECTION, USP 
equivalent to 40 mg/mL Gentamicin 


80 mg/2 mL 


For IM or IV Use. 
Must be diluted for IV use. 


2 ML Muttiple Dose Vial 
Sterile Rx only 


1002 


401896D 


APP Pharmaceuticals, LLC 
63323-010-02 7 


Schaumburg, IL 60173 


LOT/EXP 


Pharmaceuticals, LLC, whose products 
3 


are available only in the United States. 


Used with permission from APP 


SAMPLE. NOT FOR HUMAN USE. 


12. If the dosage ordered in question 11 is safe, give mL. If not safe, explain why and 
describe what you should do. 
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. . : : = 
13. Order: furosemide oral solution 10 mg al NDC 0064: B0mL gg =X. Lor 
ee ; E 3294- 28 
p.o. b.i.d. for a child who weighs 16 Ib. 2 FUROSEMIDE 2 
Sea: = | PHARMACIST/ i So 
The recommended pediatric dosage is < | NURSE/PATIENT: Oral Solution Be 
. S | Please note pSe8 
9/KO 3 | diagram to the a7 
ite ; © | Fill the dropper Each mL contains: eS 
Child’s weight: ke | to the level of the Furosemide 10 mg $8 
cc | prescribed dose x15 mg SUGAR FREE 2s 
en 5 = | Discard opened Ss 
Recommended minimum single dosage apace > R; only Be 
3 2 : 5 : “10M See Package Insert For Complete 5 = : 
for this child: mg/dose 3 Kellie Prescribing Information. Ze AEST 
e ee PROTECT FROM LIGHT —_——— 
Recommended maximum single dosage a mA ¢|Roxane 25 a 
ES 2 © 2 i aboratories, Inc. 3 ioereeer ee 
for this child: mg/dose E Oral Solution cn. oo gl — 
2 4117540//02 ©RLI, 2001 o> 
=) 


Is the ordered dosage safe? 


14. If the dosage ordered in question 13 is safe, give 
describe what you should do. 


mL. If not safe, explain why and 


© Cengage Learning 2013 


15. Order: carbamazepine 150 mg p.o. b.i.d. for a child 


who is 5 years old and weighs 40 Ib. The recommended 


dosage for children under 6 years of age is 10 to 
20 mg/kg/day in 2 to 4 divided doses per day, not to 
exceed 400 mg/day. 


Child’s weight: sik 


Recommended minimum daily dosage for this child: 
mg/day 

Recommended minimum single dosage for this child: 
mg/dose 


Recommended maximum daily dosage for this child: 
mg/day 


Recommended maximum single dosage for this child: 


mg/dose 
Is the dosage ordered safe? 


16. If the dosage ordered in question 15 is safe, give 
mL. If not safe, explain why and describe 
what you should do. 


© Novartis. Used by permission. 


NDC 0078-0508-83 


Tegretol” = 
carbamazepine USP = 
Suspension =: 


100 mg/5 mL 


IMPORTANT: Shake'well before using 


Each 5 mL contains 100 mg carbamazepine USP 


@Novartis 
450 mL = 
9 = 
s Ss 
2 2 
: o 
2 ¢ 38 
Dispense in tight, light-resistant >. 63s gs 
container (USP). 3 B20 me 
% 38 s 8§ 
> go s =5 
Rx only ao $383 25 35 
a oc. + 0 BS 
& aa O56 roe 
S-8§ BES FH8 
ain S S52 vid 
225% F6COnm 245 
| EDS SOSsN ZF 
> NOVARTIS jes tye Slee SS a 
$2S0 Sees BSB 
SOO 0 Sash a2 wu 
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17. Order: Depakene 150 mg p.o. b.i.d. for a child who is 10 years old and weighs 64 Ib. 
The recommended dosage for adults and children 10 years and older is 10 to 15 mg/kg/day 
up to a maximum of 60 mg/kg/day. If the total daily dosage exceeds 250 mg, divide 


18. 


I: 


20. 


the dose. 


Child’s weight: kg 


Recommended minimum daily dosage 
for this child: mg/day 


ott 


rom Abb 


Recommended minimum single dosage 
for this child: mg/dose 


mI 


Recommended maximum daily dosage 
for this child: mg/day 


ert 


ith 


Used w 
ab 


Recommended maximum single dosage 


Do not accept if band on 
cap is broken or missing 


Each 5 mL contains 
equivalent of 250 mg 
valproic acid as the 
sodium salt. 


See enclosure for 
prescribing information 
©Abbott 

Abbott Laboratories 


North Chicago, 
1.60064, U.S.A. 


Exp. 


Lot 


NDC 0074-5682-16 
16 fl oz Syrup 


VALPROIC ACID 
SYRUP, USP 


Caution: Federal (U,S.A.) law 
prohibits dispensing without 
prescription, 


6505-01-094-9241 
Dispense in the original 
container or a glass, USP 
tight container. 


Store below 86°F (30°C), 
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for this child: mg/dose 
Is the dosage ordered safe? 


If the dosage ordered in question 17 is safe, give 
describe what you should do. 


mL. If not safe, explain why and 
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Order: penicillin G sodium 125,000 units IV daily for an infant who weighs 2,500 g. The 
recommended dosage for infants is 50,000 units/kg/day in a single dose. 


Child’s weight: kg 
Recommended daily dosage for this child: 
Recommended single dosage for this child: 


Is the ordered dosage safe? 


units/day 


units/dose 


SQUIBB® |MaRSaM 


1 box © 10 vials NDC 0003-0668-05 


5,000,000 units per vial 
PENICILLIN G SODIUM 


for INJECTION USP 


sodium. 


Usual dosage: See insert 


respectively. 


loss of potency. 


Caution: Federal law prohibits 
dispensing without prescription 


Used with permission from Bristol-Myers Squibb 


Company. 


Sterile * For intramuscular or intravenous drip use 


Store at room temperature prior to constitution 
©1986 Squibb-Marsam, Inc. 

For information contact: 

Squibb-Marsam, Inc., Cherry Hill, NJ 08034 
Made by Glaxochem, Ltd., Greenford, Middlesex, England. 
Filled in Italy by Squibb S.p.A. Dist. by 
E. R. Squibb & Sons, Inc., Princeton, NJ08540 C5277 1 66805 


If the dosage ordered in question 19 is safe, reconstitute with 


solution volume of 


mL with a concentration of 


PENICILLIN G SODIUM for insection usp 


Each vial provides 5,000,000 units penicillin G sodium with approx. 
140 mg citrate buffer (composed of sodium citrate and not more than 
4.6 mg citric acid). One million units penicillin contains approx. 2.0 mEq 


PREPARATION OF SOLUTION: Add 23 mL, 18 mL, 8 mL, or 3 mL diluent to 
provide 200,000 u, 250,000 u, 500,000 u, or 1,000,000 u per mL, 


Sterile solution may be kept in refrigerator 1 week without significant 


mL diluent for a total 


units/mL. 
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Give mL. If not safe, explain why and describe what you should do. 


= = ee ey 
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21. Order: amoxicillin oral suspension 150 mg p.o. q.8h for a child who weighs 41 Ib. Recommended 
dosage: See label below. 


Child’s weight: kg 

Recommended minimum daily dosage for this child: mg/day 
Recommended minimum single dosage for this child: mg/dose 
Recommended maximum daily dosage for this child: mg/day 
Recommended maximum single dosage for this child: mg/dose 


Is the dosage ordered safe? 


NDC 0093-4150-80 


AMOXICILLIN 


for Oral Suspension USP 
equivalent to 


125 mg per 5 mL 


amoxicillin when reconstituted according to directions 
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Usual Dosage: Adults — 250 mg - 500 mg every eight 
hours, depending on type and severity of infection 


Children — 20 mg - 40 mg/kg/day in divided doses every 
eight hours, depending on type and severity of infection 


EX only 


. See accompanying literature 
WARNING: NOT FOR INJECTION 


150 mL (when mixed) 
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22. If the dosage ordered in question 21 is safe, give mL. If not safe, explain why and 
describe what you should do. 


So 
= 


wo ~ oO > 
MMT A 


@ 


mL 


‘tsp 


© Cengage Learning 2013 


Peay 


26. 


Chapter 13 “sss Pediatric and Adult Dosages Based on Body Weight 391 


. Order: cefaclor oral suspension 187 mg p.o. q.6h for a child with otitis media who weighs 


ADs lb. Recommended dosage: See label. 


Child’s weight: kg 
Recommended daily dosage for this child: mg/day 
Recommended single dosage for this child: mg/dose 


Is the dosage ordered sate? 


— 
oy ae oS = — 
RR RanBaxy 222s, 223 Be = 
: So ee 9) SS 6 Ss — 
NDC 63304-955-023 ©£ Ss S @St 2 x .  —>—— 
eo © o» S®28c8 = 3 8 
> —< Siete (Se: sec = 2 et 
z 2 2 5 aese3s ae = = — 
: s 22 fesse 28 = ==, = 
y SS Ge Ge SS eae ies, Peer er eo ae 
3G Pty g oo = a offs —— 
a 3 3 a = — 25 8 oo a | 
5 For Oral Suspension USP @ @ = CESEE 82S 8 Saas 
ft a Ss @e@eS FSGS Qaew z=) — ae 
= = ows a oo =) == a 
ae Sess 12 Si Eno es fa fee = =—=———_,, J 
as N38 3SSSpSae FSS E — 
aS e=& SEuszSe2 £2. 2 ems / 
ND See = 5 sob ts Fear e e 
Es BSS-8&SSses2 232 8 a | 
= 9 1 = = = So o Da =e ES es ~ SSS SSS 
oa 50 ML (when mixed) CS SHS sSEBSESSS = CaaS 
et SHAKE WELL BEFORE USE SEEEseses2=2e85 & See | 
=] or LOTS ao SiO a 
=o SsN eee ss esc sseeR ey \ 
a = Rx onl ES Rois ete tS et oe Oey i rs 
3 8 y Ses te s2s2RSSSs5585 ee 
ge SeEZeStaeSSGESSSGOH5S= So ae 
. If the dosage ordered in question 23 is safe, give mL. If not safe, explain why and 


describe what you should do. 


== SURAT 
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Order: Narcan 100 mcg subcut stat for a child who weighs 22 lb. 
Recommended pediatric dosage: 0.01 mg/kg/dose. 


Child’s weight: kg 


NDC 63481 -358-01 


Recommended single dosage for this child: meg/dose 


Is the dosage ordered safe? 


FOR IM, SC OR IV USE 


Endo Pharmaceuticals Inc. 
Chadds Ford, PA 19317 


~ SAMPLE 


Used with permission from Endo Pharmaceuticals Inc. 


If the dosage ordered in question 25 is safe, give mL. 
If not safe, explain why and describe what you should do. 


AQtTMH ON OO 
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27. Order: tobramycin 35 mg IV q.8h for a seni . a % 
hild h ichs 14 ke TI ® NDC 63323-305-02 300502 = pases ——— 
child WnoO Welgns g. ine & ae TOBRAMYCIN 6 S =n 
jatri S re toes INJECTION, U: Ss ow ~~ 5 
recommended pediatric dosage of 522 | peoarmc 2.8 —2 
tobramycin is 2 to 2.5 mg/kg q.8h or 292 | 20mg/2 mL : Be =) 
c bs (10 mg/mL) Be Se —s 
1.5 to 1.9 mg/kg q.6h. 2a Gey || ag Bs 5 a 
ae : 2 2 o 2| Mustdilute for!Vuse a & lee Pod 
Recommended minimum single dosage = 8 © ©) 2 mb muttipedose via a8 va =. 
: : U5 5 
for this child: mg/dose geese SAMPLE. NOT FOR HUMAN USE. 
SLES 
Recommended maximum single dosage 
for this child: meg/dose 
Is the dosage ordered safe? 
28. If the dosage ordered in question 27 is safe, give mL. If not safe, explain why and 


describe what you should do. 


© Cengage Learning 2013 LJ 


29. Order: ceftriaxone 1 g IV q.12h for a child with a serious infection who weighs 20 lb. The recom- 
mended pediatric dosage of ceftriaxone is a total daily dosage of 50 to 75 mg/kg given once a day 
(or in equally divided doses twice a day), not to exceed 2 g/day. 


Supply: ceftriaxone | g per 50 mL single-dose container 


Child’s weight: kg 

Recommended minimum daily dosage for this child: mg/day 
Recommended minimum single dosage for this child: meg/dose 
Recommended maximum daily dosage for this child: mg/day 


Recommended maximum single dosage for this 
child: meg/dose 
Is the dosage ordered safe? 


30. If the dosage ordered in question 29 is safe, give mL. If not safe, explain why and 
describe what you should do. 


31. Order: Robinul 50 mcg IM 
60 minutes pre-op for a child 
who weighs 11.4 kg. The 
recommended pediatric 
pre-anesthesia dosage of 
Robinul (glycopyrrolate) 
is 0.002 mg/Ib of body weight 
given intramuscularly. 


Child’s weight: Ib 


NDC 60977-155-63 Water for Injection 


MH Alcohol, NF (preservative) 0 9%, : 
Robinul Injectable pH ndlested, when necessary, with hydro- 


chloric acid and/or sodium hydroxide 
(Glycopyrrolate Injection, USP) Ronty Usual Doxage: 


0.2 mg/mL NOT FOR USEIN NEWBORNS] See accompanying descriptive literature 


FOR INTRAMUSCULAR Store at 20°C-25°C (68°F-77°F) (See 
OR INTRAVENOUS ADMINISTRATION USP Controlled Room Temperature}. 


20 mL Multiple Dose Vial 462-182-00 
Baxter 

Manufactured by 

Baxter Healthcare Corporation 

Deerfield, 1L 60015 USA 


Copyright Baxter International Inc. 


Recommended single dosage for this child: mg/dose 


Is the dosage ordered safe? 


52) 
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If the dosage ordered in question 31 is safe, give mL. If not safe, explain why and 
describe what you should do. 


= os ou == | 
NOTIN ON OD XE | 
ul eal Fi Fuuttiut ae | 
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. Order: ceftriaxone GOO mg IV q.12h for a 6-month-old infant with a serious infection who weighs 


18 Ib. For the treatment of serious miscellaneous infections other than meningitis, the recommended 
total daily dosage of ceftriaxone for pediatric patients is 50 to 75 mg/kg given in divided doses 
every 12 hours. The total daily dose should not exceed 2 grams. 


Infant’s weight: kg 

The total daily dosage ordered for this infant: mg/day or g/day 
Recommended minimum single dosage for this infant: mg/dose 
Recommended maximum single dosage for this infant: mg/dose 


Is the dosage ordered safe? 


NDC 0703-0335-01 Feonly Each vial contains: ceftriaxone sodium Storage Prior to Reconstitution: 
powder equivalent to 1 gram ceftriaxone, Store powder at 20° to 25°C 
g Ceftriaxone For IM. Administration ; Reconstitute (68° to 77°F) [See USP 
6 for Injection, USP with 2.1 ml 1% Lidocaine Hydrochloride onal ae 
E DP Z| jection (USP) or Sterile Water for Injection Storage After ue =n 
= (USP). Each 1 mL of solution contains Reconstitution: See s= 
5 a approximately 350 mg equivalent of Package Insert a 
= ] gram ceftriaxone, Mfd for: Teva Parenteral = 
E z For 1.V. Administration : See Package Insert Medicines Irvine, CA 92618 === 
o = Usual Dosage: See Package Insert 
=) 
= | Forl.M.orl.V. Use 
ee SS 5 5 Iss. 9/2007 
= =| Single Use Vial 3901701450907 || lf i 
a 
Package Insert for IV: “Add 9.6 mL to 1 g vial. 
After reconstitution, each 1 mL of solution 
contains approximately 100 mg equivalent of 
ceftriaxone.” 
. If the dosage ordered in question 33 is safe, reconstitute with mL diluent for a total 
solution volume of mL with a concentration of mg/mL. Give 


mL. If not safe, explain why and describe what you should do. 


Hes inoUN TotOe ce 


iy 
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35. Order: amoxicillin/clavulanate 200 mg p.o. q.12h for a 5-year-old child who weighs 45 Ib. The 
recommended dosage of this combination drug is based on the amoxicillin at 25 mg/kg/day in 
divided doses q.12h or 20 mg/kg/day in divided doses q.8h. 


Child’s weight: kg 


Recommended daily PRCSESTS AGS TEP EFSSES NDC 0093-2279-73 
ae Se S 72) @ os ba) SERS! 
Sere | ob 5 fe. 20822292222! AMOXICILLIN AND 
dosage for this child: < Srzseose #22535 25223 2 
Id = Sepsas8 ese 28 253252 CLAVULANATE 
ae 3 = #ge'se° pag 22792222 POTASSIUM 
§ os 28e°s8 Fsex825a% Saxe 
= batt te So = ig) ae sees 
= % D ORR mn 2 Sic a 5 2a age 68 . 
Recommended single a) “So Fe 2i.g5-5¢ 822 | foi Ural ouspension ion 
° F = ———— = Sar22anu oe ano 3 * 
dosage for this child: 5 — i g 233 22223222  400mo/57mgpersmL 
a ——— D isis 2p 4-550 8 ¥ 
5 ————_ z=~ z 8 =r] s When reconstituted, each 5 mL contains: 
mg/dose s ——— 235 2 2 a8 2 3 2 FS Amoxicillin, as the trihydrate ye 
= nae ao at Se eis Clavulanic Acid, as clavulanate potassium ma 
Is the dosa € ordered 5 ——as as zZ an Ag Se 3 Usual Dosage: Administer every 12 hours 
S = —_———= ~j a a 2 oe 2 ss s See package insert for full prescribing 
9 = ———— _—sN mn 08 Baa? information 
safe? S | 5 oS 84a8" 5 
5 z 2 a S¢ e008 
a 5 = gS Se eee 2 
i = oS 2 eoger= Ba 
E 3 a “ geee.e 
D = rie ee = 
o 
Yn 
= 


36. If the dosage ordered in question 35 is safe, give mL. If not safe, explain why and 
describe what you should do. 


> ire) © ~ ) ee 


N oO a = 
HIAPEPUTPU WEEP PUP EPEPEEEEP PEEP EPP EEE 


© 
wn 
_— 


@- 
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By Order: cefaclor oral a= = Ey = RSESIEGE IES ESELGEGE SOO SERIE REALISES: ocmoN SCO S = a a = ee —————e 
. . az > Ss — st —_—\— 
ss PECs £4) RANBAXY 2 = =o 2 a= = 
suspension 75 m ge oe 238 22 #5 —— 
P 9g Teas noces30-954.01 5 2 2G $8 28 sos 95S 
A a : Seeas e 5 SSE £5 8885 ——— oS 
p.o. t.i.d. for a child esg3n Soon ———— 
=8 Se Ne > £5 =eS=8ssee ——S —= 
. * S23 g — _ ox SSS A cS a Sane 
with an upper s 28 Ga e 2 £ SR eS"2saele eens —= 
a ES, Si G2 SSS Sees Se et 
: Coie : G ee F Ss = 8 oay8Ss2552 —— = 
respiratory infection & For Oral Suspension USP > 2 © 88252555 ees 7 
= 5 5 3 6et2s53—=HhSSS 
: st 5 =) 2 2 esse ess —_—* 3 
who weighs 18 Ib. 2 cp 2 = 2s8egike-3 COS s 
5G mg/5 ml S ¢ Steels ecsS= asi 
ee © £& SsEnstseoze Ss ae 5 
Recommended gS Sg _sEseessss5 ES Fs 
Et i SSES SSP RESESES =a Ss 
dosage: See label. aa he es eles) Seeesessesees2. === | 72 
23 SHAKE WELL BEFORE USE SSEESSESseze=ss = 5 
- 2 BEeeo nS sees = 2 
= 8282S secees8252 
rae : = 9 Ser ol8essofSses 
Child’s weight: ee Rx only SESFSSELBSSece ss a 
{2} Sn a CTGVToocrtoxs Aaa >sS°s 
Ooo MTs OST O ODA OO EOnSS oO x< 
kg iS asa 


Recommended daily dosage for this child: mg/day 
Recommended single dosage for this child: meg/dose 
Is the dosage ordered safe? 


38. If the dosage ordered in question 37 is safe 
give mL. If not safe, explain 
why and describe what you should do. 


5 
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39. Order: Vantin 100 mg p.o. q.i.d. X 10 days 
for a 4-year-old child with tonsillitis who 
weighs 45 lb. Recommended dosage for 
children 5 months to 12 years: 5 mg/kg 
(maximum of 100 mg/dose) q.12h 
(maximum daily dosage: 200 mg) for 


Kony 

See package insert for dosage and complete 
product information. 

Warning; Not for injection 

Store unconstituted product at controlled 
room temperature 20° to 25°C (68° to 77°F) 
Isee USP], Store constituted suspension in a 
refrigerator 2° to 8°C (36° to 46°F). 

Shake well before using. Keep container 
tightly closed. The mixture may be used for 
14 days. Discard unused portion after 14 days. 
Directions for mixing: Shake bottle to loosen 
granules. Add approximately 1/2 the total 
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NDC 0009-3615-03 


Lt A 
Vantin: 
Suspension 
cefpodoxime proxetil 
for oral suspension, USP 


2 amount of distilled water required for 
= Constitution (total water = 29 ml). Shake 
5 to 10 days. g remaining water afd shake Vigorousy, 
SNe ; exons mt of suspanson contre QO MG pers m 
Pau ee kg : en 4 
5 cansed from Sankyo Company, Ltd., Saeiie sere aha rl Aas Pele 
pa # eh A = ey D yaad SS 
Recommended daily dosage for this child: d Made DY ica. pus Begum 
mg/day a Pharmacia & Upjohn Company 
fo A subsidiary of Pharmacia Corporation ————— 
P y ; iS Kalamazoo, Mi 49001, USA === _-50 ml (when mixed) 
The total daily dosage ordered for this 3 Ed | | | tH | rumaieas 
child: mg/day = 
Is the dosage ordered safe? 
AQ. If the dosage ordered in question 39 is safe, give mL. If not safe, explain why and 
describe what you should do. 
a 
Nn o > wo o ~ oo a = f= 
WUE AOR OS AOS OE RN PD A 
©) z 
w 
© Cengage Learning 2013 
41. Order: Biaxin 175 mg aT ww os NDC 0074-3188-13 
p.o. q.12h for a child ae ge 2 5 CONSTITUTING, INSTRUCTIONS: 100 mL (when mixed) 
who weighs Sib. =| SBBEEE ——teuetmitcrnt, i = 
S , : using : —- 
Recommended & 8532 ze volume of water to the bottle and shake pmeeae ™) 
a) 2c A vigorously. Add the remainder of water —- < 
pediatric dosage: s agi 4 tothe bot and shake GRANULES = 
b be ge ‘ontains § g clarithromycin. eS, 
See label 8 aps g “a: When mixed as directed, each == c 
: = [Be 2 teaspoonful (5 mL) contains: : ; = » 
| nag z Gra OMEI nn om Clarithromycin for == 
ild’ 1 : S ee : 1 er in a fruit punch-flavored, aqueous ‘ —nr 
eee 1 Cl Ue oralsuspension 2=S 
cs rae OME =o 
w iss WITHO! : —— 
5 oe a Usual dose: Children: 15 mg/kg/day 250 mg per 5 mL == 
Recommended 2) RB 2 gs 2% divided in 2 equal doses. See when reconstituted —— 
; S lies g a aa @ enclosure for caclnee and full Caution: Federal (USA) — 
= |e geo = & prescribing information. SS 
daily dosage for ie ; Lok i 2S Rie ees sc c]) law prohibits dispensing 
this child: 2 eS Meee es Mi 5 2 North Chicago, 1160084, U.S.A. without prescription. 
mg/day 
Recommended single dosage for this child: mg/dose 
Is the dosage ordered safe? 
42. If the dosage ordered in question 41 is safe, give mL. If not safe, explain why and 


describe what you should do. 


~ 


o 
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Section 3 HEY SRP ITN BORO RUIH A 


Drug Dosage Calculations 


Questions 43 through 48 ask you to apply the steps on your own to determine safe dosages, just 
as you would do in the clinical setting. Calculate the amount to give and mark an arrow on the 
measuring device, or explain unsafe dosages and describe the appropriate action. Note ifa 


reconstitution label is required (see question 49). 


dosage: Not less than 0.5 mg/kg/day. 


If the dosage ordered is safe, give 
should do. 


. Order: methylprednisolone 10 mg IV q.6h for a child who weighs 95 Ib. Recommended pediatric 


mL. If not safe, explain why and describe what you 


Methy!IPREDNISolone \0C 55390-209-10 Single Dose Vial 


Bedford Laboratories™ 
Bedford, OH 44146 


Contains Benzyl Alcohol as a 
Preservative. 


ae Sodium Succinate — "econstitute with .2mLof ———— 
oa for Injection, USP —_Bacteriostatic W ter for Injection with — 
Of DIC DENZYl alcohol. wes 
22 FOR IM OR IV USE “Each 1 mL (when mixed) contains; |= 
‘e 8 sete Methylprednisolone sodium succinate 

ce 40m yee equiv, to 40 mg methylprednisolone, a 

ONG Beek dO bs Joins oe . " _ a 
+ ax ONLY he ane — 
a 8 x ‘ ——— 
§ = Recommended Diluent Manufactured for: — 
= 0 

88 

2 & 


MPNL-V01 


NOFTMN OR O OD 


Oo 
mada 


=—(5) 


l qT 
ene Wer Tn cada rca Td (Te ee TT 
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Order: albuterol 1.4 mg p.o. t.i.d. for a 2-year-old 
child who weighs 31 Ib. Recommended pediatric 
dosage: 0.1 mg/kg, not to exceed 2 mg t.i.d. 


If the dosage ordered is safe, give ithe. 
If not safe, explain why and describe what you 
should do. 


Used with permission from Teva Pharmaceuticals USA. 


NDC 0093-0661-16 
6505-01-256-4997 


ALBUTEROL 
SULFATE 
Syrup 

2 mg/5 mL 


San nEESnpn EERE 


Each 5 mL (1 teaspoonful) contains albuterol 
sulfate 2.4 mg, equivalent to 2 mg albuterol 


Fy only 


See package insert for full prescribing 
information 

Store at controlled room temperature 
between 20° and 25°C (68° and 77°F) 
(see USP). 

This is a bulk package. Dispense contents 
with a child-resistant closure (as required) 
and in a tight, light-resistant container as 
defined in the USP/NF. 

KEEP THIS AND ALL MEDICATIONS OUT OF 
THE REACH OF CHILDREN 


21006 Rev. H 6/2003 © 
18960 Ete 


= ae 


uaa 


\ {I ——— ——— 
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NDC 0093-0661-16 
6505-01-256-4997 
ALBUTEROL 
SULFATE 
Syrup 

2 mg/5 mL 


08 


7 


0093-0661-16 


= 


3 
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Order: penicillin G potassium 450,000 units IV q.6h for a child with a streptococcal infection 
who weighs 12 kg. Recommended pediatric dosage for streptococcal infections is 150,000 
units/kg/day given in equal doses q.4 to 6h. 


If the dosage ordered is safe, reconstitute to a dosage supply of units/mL and give 
mL. If not safe, explain why and describe what you should do. 


Used with permission from Pfizer Inc 
6505-00-664-7116 


DATE DILUTED: 


Adivision of Plizerinc.,N.Y.,N.Y.10017 


=r Wau oe ge 
She ey re © AQ 0 
Seg ee ee ee ee ee ee 
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. Order: clonazepam 1 mg p.o. b.i.d. for a 9-year-old child on initial therapy who weighs 56 lb. The 


recommended initial pediatric dosage of clonazepam for children up to 10 years or 30 kg is 0.01 
to 0.03 mg/kg/day in 2 to 3 divided doses up to a maximum of 0.05 mg/kg/day. 


If the dosage ordered is safe, give tablet(s). If not safe, explain why and describe 
what you should do. 


| OnRPO waza ce 
—— SiS CASS EESEsagSE NDC 0093-0832-01 
— §S2 Geese 5°52eSSs> 
=—es BMsenssagsiesers — New Product Appearance 
— CO @to V=Br2TA2NESS VS 
o_O SSS TOs Pp So Sats ofS 
ee ee CLONAZEPAM 
—- | StS Sega ory AIS el Ege 
5 rs SR s ees ae AS8S RG 
A i oO — ©? Seaqcqoz2 oe, 
56 [b= 2/5) 2 SSeS See ye Tablets USP 
|p ) © gSSREs2_sFBZe,—5 5 
E =S— 7 © Sie gorseecnsas a 0.5 mg 
P= —=——= ©O 2° =S8S338 s i) / 
0 ee S oF2Sse3 3 2 PHARMACIST: Dispense the 
oH & Doa-ae= Bee accompanying Medication Guide to 
[2 ga BSesee-9 eF8 3 anying 
a3) S==~n & asa 8 S80 «a each patient. 
= 323K235700910 Rev. H 9/2010 
5 8 
ie 
ett | 
= v 
a 
5 OF 
=, 
o oO 
> ae ae 
==) fat 


: ; . NOC 10019-176-44 
Order: morphine sulfate 1 mg IM stat for a child who weighs 18 Ib. 


Recommended pediatric dosage: IM or subcut dosage may be initiated 
at 0.05 mg/kg/dose. cued 6 


4 2 FOR SC, IM OR 
If the dosage ordered is safe, give mL. If not safe, explain SLOW IV USE 
1 mL DOSETTE® Vial = 
why and describe what you should do. PROTECT FROM LIGHT & 
DO NOT USE 


IF PRECIPITATED a 


Mfd. for an affiliate of 

Baxter Healthcare Corporation = 

by: Elkins-Sina 

Cherry Hill, NJ 08003 
400-823-01 


os 
a - 


OTT at hs fell eC SL ia eed 


Image courtesy of Baxter Healthcare 
Corporation. All rights reserved. 
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49. 


50. 


If the dosage ordered is safe, 
give mL. If not safe, 
explain why and describe what 
you should do. 


room temperature, or 10 days if 
refrigerated (5°C or 41°F). 


: i For |.M. or LV. Use. = 
; Order: cefazolin 250 mg IM q.eh NDC 00000-0000-00 Topruare solution for |.M, use, add 2.5 mL sterile 2 6 oO 
= = 1 1 water for injection. Resulting solution contains © y — 
for a 3-year-old child who weighs approximate yoleme cS wilies9 ng parila eis a oS 
1 i 5 5 land from light. o9ceo — 
35 Ib. The recommended pediatric serlectazoln sodum SO naaningneanretivve = Sg EE 
3 7 o or Injection, Each vial contains sterile cefazolin sodium ccc — 
dosage of cefazolin sodium for 5 equivalent to 1 gram of cefazolin. $23 =o 
- 5 SI The sodium content is 48 mg (2.1 mEq) | 3 —— 
children over | month: 25 to eo lig. per gram of cefazolin. a mn 
. ans & Usual Adult Dose: 250 mg to 1 g every CS — 
50 m /kg/da in 3 to 4 divided doses. ® | six to eight hours. See accompanying literature. —_  (C) 
8 = y = 2 eel M4 Prior to reconstitution: Store at 25°C (77°F). —! > (an 
1) ray See accompanying literature. |S) ores a } 
oD a Reconstituted solution is stable for 24 hours at a) — oO 
5 5 ; 
oO 
© 


ou 
NOQTMON DOE SE 


= 
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Refer to questions 43 through 48. Identify which drugs require a reconstitution label. 


Describe the clinical reasoning you would use to prevent this medication error. 


Possible Scenario 

Suppose that the family practice resident ordered tobramycin 110 mg IV q.6h for a child with 
cystic fibrosis who weighs 10 kg. The pediatric reference guide states that the safe dosage of 
tobramycin for a child with severe infections is 7.5 mg/kg/day in 3 equally divided doses. The 
nurse received five admissions the evening of this order and thought, “I’m too busy to calculate 
the safe dosage this time.” The pharmacist prepared and labeled the medication in a syringe, and. 
the nurse administered the first dose of the medication. An hour later, the resident arrived on the 
pediatric unit and inquired if the nurse had given the first dose. When the nurse confirmed that she 
had, the resident replied with concern, “I just realized that I ordered an adult dose of tobramycin. I 
had hoped that you hadn’t given the medication yet.” 


Potential Outcome 

The resident’s next step would likely have been to discontinue the tobramycin and order a stat 
tobramycin level. The level would most likely have been elevated, and the child would have 
required close monitoring for renal damage and hearing loss. 


Prevention 


After completing these problems, see pages 635-639 to check your answers. 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 


REFERENCES 
Johns Hopkins Hospital, Arcara, K., Tschudy, M., & Lee, C. (2012). The Harriet Lane handbook (19th 


ed.). St. Louis: Mosby- Year Book, Inc. 


Taketomo, C. K. (2011). Pediatric dosage handbook (17th ed.). Cleveland: LEXI-COMP. 


Usa Vetie alias 
practice sottware 


Alternative Dosage Calculation 
Methods: Ratio-Proportion 
and Dimensional Analysis 


OBJECTIVES 
Upon mastery of Chapter 14, you will be able to calculate the dosages of drugs using either the ratio- 
proportion or dimensional analysis method. To accomplish this, you will also be able to: 

= Convert all units of measurement to the same system and same-size units. 

® Consider the reasonable amount of the drug to be administered. 


= Set up and solve the dosage calculation ratio-proportion: ratio for the dosage you have on hand 
equals the ratio for the desired dosage. 


® Solve both unit of measurement conversion and dosage calculation using dimensional analysis. 


‘yv ou may prefer to calculate drug dosages by the ratio-proportion or dimensional analysis 
methods. They are presented here as an alternative to the formula method 2 xX Q = X found 
in Chapters 10 to 13. 

Try all three methods: a x QO = X, ratio-proportion, and dimensional analysis. Choose the one that 
is easiest and most logical to you. 
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CONVERTING USING THE RATIO-PROPORTION METHOD 


In Chapter 4, you learned to convert units of measurement to the same system and same-size units, using 
the conversion factor method. An alternate method of performing conversions is to set up a proportion 
of two ratios expressed as fractions. Refer to Chapter 2 to review ratio-proportion, if needed. 


RULE 
In a proportion, the ratio for a known equivalent equals the ratio for an unknown equivalent. To use 
ratio-proportion to convert from one unit to another, you need to: 


1. Recall the equivalents. 

2. Set up a proportion of two equivalent ratios. 

3. Cross-multiply to solve for an unknown quantity, X. 
4 


. Label the units to match the unknown X. 


Each ratio in a proportion must have the same relationship and follow the same sequence. A proportion 
compares like things to like things. Be sure the units in the numerators match and the units in the 
denominators match. Label the units in each ratio. 


EXAMPLE 1 & 
How many grams are equivalent to 3.5 kg? 


The first ratio of the proportion contains the known equivalent, for example, | kg : 1,000 g. The second 
ratio contains the desired unit of measure and the unknown equivalent expressed as X, for example, 
3.5 kg : X g. This proportion in fractional form looks like this: 


llisg ak) ity 
1000g  Xg 
CAUTION 


Notice that the ratios follow the same sequence. THIS IS ESSENTIAL. The proportion is set up so 
that like units are across from each other. The units in the numerators match (e.g., kg) and the units 
in the denominators match (e.g., g). 


Cross-multiply to solve the proportion for X. If necessary, refer to Chapter 2 to review this skill. 


1 kg 7 3.5 kg 


1,000 g XQ 
Sen 00 
X = 3,500 g 


You know the answer is in grams because grams is the unknown equivalent. Label the unit in the answer 
to match the unit of the unknown X. 


3.5 kg = 3,500 g 
In Example 2, the unknown X is in the numerator. It doesn’t matter, as long as the sequence is the 


same (numerator units match and denominator units match). Remember, a proportion must compare like 
things to like things. In the next example, it is mcg : mg = mcg : mg. 
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EXAMPLE 2 s 
Convert: 450 mcg to mg 


Known equivalent: | mg = 1,000 mcg 


| mg X mg : 5 
(000 mes ee aignce (Cross-multiply and solve for X.) 


1,000X = 450 


1,000X 450 , oe Oe ; 
1.000 ~ 1.000 (Simplify; divide both sides by 1,000.) 


X 


| 


0.450 mg = 0.45 mg (Label units to match unknown X. Eliminate unnecessary zeros.) 


EXAMPLE 3 = 
Convert: 10 mL to t 


Known approximate equivalent: | t = 5 mL 


a at ear 
5X = 10 
5X _ 10 
5 5 
X= 2t 


EXAMPLE 4 = 
Convert: 150 Ib to kg 


Known approximate equivalent: | kg = 2.2 lb 


1 kg X ke 
32 1b ~~ 150 Ib 
ey xa—alt5 0) 
2.2X _ 150 
22 ~ 22 
X = 68.18 kg 


QUICK REVIEW 
To use the ratio-proportion method to convert from one unit to another or between systems of 
measurement: 


® Recall the equivalent. 
® Set up a proportion: Ratio for known equivalent equals ratio for unknown equivalent. 


Label the units and match the units in the numerators and denominators. 


Cross-multiply to find the value of the unknown X equivalent. 


Label units to match X. 
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Review Set 29 : : 


Use the ratio-proportion method to convert each of the following amounts to the unit indicated. Indicate 
the equivalent used in the conversion. 


Equivalent Equivalent 
1. 50 mL = ie rape ees ta beer t 
2. 300 g = kg 2: 0.6 Kee ee 
11. log= mg 
4.75 mL = fl oz ; 
12.15 mi fl oz 
L= i 
spout 13. 30z = Ib 
6. 15 floz = mL (4 t= ic 
7. 625 mcg = mg 15. ISkg = Ib 
16. The medicine order states to administer a potassium chloride supplement added to at least 150 mL 
of juice. How many fluid ounces of juice should you pour? fl oz 


17. A child should have 5 mL of liquid Children’s Tylenol (acetaminophen) every 4 hours as needed 
for fever above 100°F. To relate these instructions to the child’s mother, you may advise her to 
give her child teaspoon(s) of Tylenol per dose. 


18. The doctor advises his patient to drink at least 2,000 mL of fluid per day. The patient should have 


approximately 8 fl oz glasses of water per day. 
19. A child needs 15 mL of a drug. How many teaspoonsful should he receive? t 
20. The doctor orders digoxin 250 mcg. This is equivalent to how many milligrams? mg 


After completing these problems, see pages 639-640 to check your answers. 
For more practice, rework Review Sets 13 and 14 in Chapter 4 using the ratio-proportion method. 


USING RATIO-PROPORTION TO CALCULATE DOSAGES 


RULE 
The ratio for the supply dosage you have on hand equals the ratio for the desired dosage. 


Recall that a proportion is a relationship comparing two ratios. When setting up the first ratio to calculate 
a drug dosage, use the supply dosage or drug concentration information available on the drug label. This 
is the drug you have on hand. Set up the second ratio using the drug order, or the desired dosage, and the 
amount or volume you will give to the patient. This is the unknown or X. Keep the known information 
on the left side of the proportion and the unknown on the right. 


REMEMBER 


Dosage on hand _ _Dosage desired 
Amount on hand X Amount desired 
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Use the same three steps to calculate dosages learned in Chapters 10 through 12. Substitute the ratio- 
proportion method for the formula 2 x Q = X in Step 3. Remember that proportions compare like 
things. Therefore, you must first convert all units to the same system and to the same size. The proportion 
is set up so that like units are across from each other. The numerators of each represent the weight of the 
dosage, and the denominators represent the amount. It is important to keep like units in order, such as mg 
as the numerators (on top) and capsules as the denominators (on the bottom). Labeling units helps you 
recognize if you have set up the equation in the proper sequence. If you are careful to use the full three- 
step method and “think through” for the logical dosage, you will also minimize the potential for error. 


REMEMBER 
Step 1 Convert All units to the same system and all units to the same size. 
Step 2 Think Estimate the reasonable amount. 


Dosage on hand Dosage desired 


Step 3 7 
step Calculate Amount on hand =X Amount desired 


EXAMPLE 1 @ 


7 


NDC 63323-010-02 1002 


GENTAMICIN 


[=| 

oO 

Order: gentamicin 60 mg IV q.6h INJECTION, USP 2 

equivalent to 40 mg/mL Gentamicin oO 

Supply: gentamicin 80 mg per 2 mL 8omg/2mL AE ms 
For IM or IV Use 


1 bE 
Must be diluted for IV use. 


2 ML multiple Dose Vial 
Sterile Rx only 


Step 1 Convert No conversion 
is necessary. 


APP Pharmaceuticals, LLC 
63323-010-02 


Schaumburg, It. 60173 


LOT/EXP 


3 


products are available only in the 


Used with permission from APP 
United States 


Pharmaceuticals, LLC, whose 


SAMPLE. NOT FOR HUMAN USE. 


Step2 Think You want to give a : 
less than 2 mL; in fact, you want to give go of 2 mL, or ] of 2 mL. 


Dosage onhand _ _ Dosage desired 
Amount on hand X Amount desired 


Step 3 Calculate 


80 mg 7 60 mg 


2mL X mL 
80X = 120 
80X _ 120 
80 80 
X = 1.5 mL given IV every8 hours 


EXAMPLE 2 & 


Order: Ritalin 10 mg p.o. daily 


-| REA NDC 0078-0439-05 _-— ee 
oO ———_—__——_ (a) = 
ia Ss 7 »_@ = 

al d =—=s Ritalin HCl g B 88s 
: Rite 9 : = Se a8 

Supply: Ritalin 5 mg tablets E —— ‘ _tnethyiphenidate HCI USP gees g 356 

= a 2X 5 2s 

x . > ———__ )) £52 = o 
Step 1 Convert No conversion = == + Img Bee 2 43 
‘ B aa R i 9 £ Ea 3 g 
is necessary. 8 =, REGE Soe ge 
a seas BS 100 tablets Rx only 8 228 § 5 e2 88 
: ae £ — ASTUTE 

Step 2 Think You want to i | ae us a 
a oO = 4 

give more than ol_%3 => W NOVARTIS gsaks2ss 33 


1 tablet. In fact, you want to give 2 times more, or 2 tablets. 


Dosage on hand _ _ Dosage desired 
Amount on hand X Amount desired 


Step 5 Calculate 


5 mg —— 10 mg 


| tab X tab 
5X = 10 
5X _ 10 
Se pe 5 


X = 2 tablets given orally once daily 
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iXAMPLE 3 # 
Order: Lopid 0.6 g p.o. b.i.d. 
Supply: Lopid 600 mg tablets 


3 


Each tablet contains N 0071-0737-30 
600 mg gemfibrozil. 


Usual Adult Dosage— 

See package insert s 

for full prescribing Oo p | ® 
information. 


Ares euler tie: (Gemfibrozil 


reach of children. 

Dispense in tight Tablets, USP) 
container as defined 

in the USP. 600 

Store at controlled room m g 
temperature 20°- 25°C 

(68°- 77°F) [see USP). Be only 

Protect from light and 

humidity. 

Important-This package 


for pharmacy stock use. 500 TABLETS 


Manufactured by: 
Parke Davis RTT TET ED 
Pharmaceuticals, Ltd. 

Vega Baja, PR 00694 AAO 
Distributed by: ‘CA SRD 
PARKE-DAVIS 

Div of Warner-Lambert Co 


Morris Plains, NJ 07950 USA 
© 1997-'99, PDPL (@® PARKE-DAVIS 


071-0737-30 


6505-01-300-7956 


| 


05-5894-32-0 


Exp date and lot 


Used with permission from Pfizer Inc. 


Step | Convert Equivalent: 1 g = 1,000 mg 


lg 0.6 g 
1,000 mg aK mg 


X = 600 mg 
0.6g = 600 mg 


Step 2 Think You want to give 600 mg, and each tablet supplies 600 mg. It is obvious that 
you want to give | tablet. 


Dosage onhand _ _ Dosage desired 
Amount on hand —_X Amount desired 


step 4 Calculate 


600 mg 600 mg 
ltab =< X tab 
600X = 600 


600X _ 600 
600 600 


X = I|tablet given orally twice daily 


EXAMPLE 4 = 
Order: clindamycin 0.6 g IV q.12h 
Supply: clindamycin 150 mg/mL 


NDC 00000-0000-00 


CLINDAMYCIN 


Le) 
E 
Ow 
oN 
ean 
vo 
oc é 
20 d 
=) zs s 
uv ov 
+ INJECTION, USP =: : 
Oo Take 3 2 
ws = 
o Eurema Zoe § 
oO Sea ream 
1 (150 mg/mL) SORR - 
© For|MorIV Use FERS 8 
m Wo 
= © __ DILUTE BEFORE IV USE BS8% 8 
S © 2mMLSingle Dose Vial Rx only TESS 
= eS Cah BS 
i= SEES EEaN ko 
S SSSOHS 
8 Sesues A 
TO i oe 
® DELMAR | Cengage et ols ss ry 
S DCL Learning See oe er ee 
8 For Educational Purposes Only FgarsZegEs SB 


© 
|e 
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Step 1 Convert Equivalent: | g = 1,000 mg 
lg 0.6 g 
1,000 mg X mg 
X = 0.6 X 1,000 = 600 mg 
0.6 g = 600 mg 
Step 2 Think You want to give more than 2 mL. In fact, you want 2 times 2 mL, or 4 mL. 
Step 3 Calculate Dosage on hand Dosage desired 


Amount on hand =X Amount desired 


300 mg eS 600 mg 


2 mL X mL 
300X = 1,200 
300X _ 1,200 
300 300 
X = 4mL given intravenously every 12 hours 


QUICK REVIEW 
When calculating dosages using the ratio-proportion method: 


m Ratio for dosage you have on hand equals ratio for desired dosage. 


Dosage on hand Et Dosage desired 
Amount on hand X Amount desired 


= Drug dosages cannot be accurately calculated until all units of measurement are in the same 
system and the same size. 


= Always convert first, then think or reason for the logical answer before you finally calculate. 


Review Set 30 : 


Use the ratio-proportion method to calculate the amount you will prepare for each dose. 


5. Order: lithium 450 mg p.o. t.i.d. 


1. Order: Premarin 1.25 mg p.o. daily 
Supply: Premarin 0.625 mg tablets Supply: lithium 300 mg per 5 mL 


Give: tablet(s) Give: mL 


i) 


meals & bedtime 
Supply: cimetidine liquid 300 mg per 5 mL 
Give: mL 


. Order: thiamine 80 mg IM stat 


Supply: thiamine 100 mg/mL 


Give: mL 


. Order: ketorolac 20 mg IV q.6h p.r.n., pain 


Supply: ketorolac 15 mg/mL 


Give: mL 


. Order: cimetidine 150 mg p.o. q.i.d. GC 6. Order: Ativan 2.4 mg IM bedtime p.rn., 


anxiety 
Supply: Ativan 4 mg/mL 


Give: mL 


. Order: prednisone 7.5 mg p.o. daily 


Supply: prednisone 5 mg (scored) tablets 


Give: tablet(s) 


. Order: hydrochlorothiazide 30 mg p.o. b.i.d. 


Supply: hydrochlorothiazide 50 mg per 5 mL 
Give: mL 
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9. Order: theophylline 160 mg p.o. q.6h 15. Order: chlorpromazine 6O mg IM stat 
Supply: theophylline 80 mg per 15 mL Supply: chlorpromazine 25 mg/mL 
Give: mL Give: mL 

10. Order: Tofranil 20 mg IM bedtime 16. Order: Synthroid 0.15 mg p.o. daily 
Supply: Tofranil 25 mg per 2 mL Supply: Synthroid 75 mcg tablets 
Give: mL Give: tablet(s) 

11. Order: Indocin 15 mg p.o. t.i.d. 17. Order: Elixophyllin elixir 96 mg p.o. q.6h 
Supply: Indocin Suspension 25 mg per 5 mL Supply: Elixophyllin elixir 80 mg per 15 mL 
Give: mL Give: mL 

12. Order: Ativan 2 mg IM 2 h pre-op 18. Order: Solu-Medrol 100 mg IV q.6h 
Supply: Ativan 4 mg/mL Supply: Solu-Medrol 80 mg/mL 
Give: mL Give: mL 

13. Order: phenobarbital 37.5 mg p.o. t.i.d. 19. Order: fluphenazine elixir 8 mg p.o. q.6h 
Supply: phenobarbital 15 mg scored tablets Supply: fluphenazine elixir 2.5 mg per 
Give: tablet(s) 5 mL 

Give: mL 


14. Order: Diabinese 125 mg p.o. daily 


etn .0. g.Oh 
Supply: Diabinese 100 mg or 250 mg tablets pets IMU Se ot Bo 


Supply: Trimox 250 mg per 5 mL 
Give: mL 


Select: me 


c=) 


Give: tablet(s) 


After completing these problems, see page 640 to check your answers. 


USING DIMENSIONAL ANALYSIS 
TO CALCULATE DOSAGES 


You may prefer to use dimensional analysis as an alternative to either the formula method or ratio- 
proportion method for calculating drug doses. When using the dimensional analysis method, you are not 
required to memorize formulas, and the conversion step, if needed, is part of the calculation. 

You should practice with all methods and then select the method that is the easiest and most logical for 
you. Regardless of which method you prefer, you will have to master knowledge of common equivalents 
(such as, 1 g = 1,000 mg, 1 mg = 1,000 mcg, 1 L = 1,000 mL, 1 in = 2.5 cm, 1 kg = 2.2 Ib). 

When using dimensional analysis, you must first determine the unit of measure (tablets, capsules, 
mL, etc.) that you seek to administer. This is determined by the medication order and the unit provided 
by the pharmacy. 

If a medication is dispensed as a tablet, you would administer | tablet, a portion of a tablet, or multiple 
tablets. If a medication is dispensed as an oral or injection solution, you would usually administer milliliters 
(mL) of the liquid. The unit of what is to be administered will be on the left side of your equation. 


RULE 


Step | Determine units desired For dimensional analysis, first write the unknown X and unit of 
measure desired on the left side of the equation, followed by an 
equal sign (=). 
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X (unknown quantity) is written first, followed by the unit of measure and then by an equal 
sign (=). For example, 
X tablet = 
or 
X mL = 


EXAMPLE @ 


The prescriber orders digoxin 0.125 mg p.o. daily. Digoxin 250 mcg (0.25 mg) tablets are provided by 
the pharmacy. 


NDC 00000-0000-00 
1000 TABLETS 


DIGOXIN 
Tablets 


Each scored tablet contains 


250 mcg (0.25 mg) 


of digoxin 


(uasul as) adejd Aup e ul (4.77) D.$7 8 21035 


00000-0000-00 


Rx only 


DELMAR | Cengage 
DB) C L Learning = 
For Educational Purposes Only 2 


Exp. Date 


© Cengage Learning 2013 


After review of the order and after receiving the medication in tablet form from the pharmacy, you 
determine that the unit to be administered is a tablet. However, the amount to administer is still 
unknown (X). The left side of your equation is ready. 

X tablet = 


RULE 
Step 2 Think — Carefully consider the reasonable amount of the drug that should be administered. 


Once you have determined the unit of measure (tablet or mL) that you seek to administer, you must 
determine the reasonable amount of medication that must be prepared for administration. 

In Step 1, you determined that the units are tablets and X tablet is set up to the left of the equal sign. 
In Step 2, you must consider the reasonable amount of the drug. You must decide whether you are going 
to administer | tablet, a portion of a tablet, or multiple tablets. 

Because the pharmacy provided digoxin 0.25 mg tablets, logically you recognize that the reasonable 
amount will be less than | tablet, because 0.125 mg (the ordered dosage) is less than 0.25 mg (the dosage 
provided). In fact, you know that 0.125 is 3 of 0.25, so you reason that you will give 5 tablet. 


RULE 
“ie) 5 Calculate — Set up the remainder of your dimensional analysis equation to include all 
necessary desired dosage ratio factors. 
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Now, you must continue to build your equation to determine the unknown amount (X) of tablets 
for the dose to administer. The right side of your equation will include all information required to 
arrive at X. 

To determine the unknown (X) amount of tablets to prepare for administration, you must consider 
the strength and units (supply dosage) dispensed by the pharmacy. A 0.25 mg tablet of digoxin was 
dispensed. Therefore, you have available 0.25 mg per tablet, or 0.25 mg/I tablet. 

In this example, 0.25 mg/I tablet is the same as | tablet/0.25 mg. Normally, it does not matter if the 
tablet is the numerator or denominator, because | tablet is truly 0.25 mg of the drug digoxin that was 
dispensed. However, the correct ratio to use in your calculations is determined as you continue to build 
your equation. 

To determine whether to use | tablet/0.25 mg or 0.25 mg/1 tablet, you must look at the units to the 
left of your equal sign. 

X tablet = 

X tablets is the same as X tablets/1. Tablet is the numerator; | is the denominator. This is the 


amount-to-give ratio. 
X tablet _ 
aes a 


MATH TIP 
Dividing or multiplying a number by 1 does not change its value. 


Because tablet is in the numerator on the left side of the equal sign, you must match it with tablet in 
the numerator on the right side of the equal sign. Therefore, you will choose 1 tablet/0.25 mg. This is 


the supply dosage ratio. 
X tablet _ 1 tablet 
0.25 mg 


RULE 


For dimensional analysis, the units in the numerator on the left of the equal sign are the same units 
that are placed in the numerator of the first ratio factor on the right side of the equation. 


CAUTION THIS IS INCORRECT 


X tablet _— 0.25 mg 
1 ~ 1 tablet 


THIS 1S INCORRECT, because tablets do not appear in the numerator on the left and right sides of 
the equation. 


Let’s continue; you have not completed setting up this problem. You need one more ratio factor. 
Because you are looking only for the number of tablets to administer, you must cancel all other units so 
that only tablet remains in the numerator as a unit of measure on the right side of the equation. The 
remaining information available to you is the dosage ordered by the physician for the nurse to administer. 
In this example, it is digoxin 0.125 mg. 

You know that digoxin 0.125 mg is the same as digoxin 0.125 mg/1 because dividing or multiplying 
a number by | does not change its value. Therefore, 0.125 mg/1 is added to the equation, with mg in 
the numerator of the second ratio factor so that mg will cancel out, leaving the amount of tablets to 
administer to the patient. This is the ordered dosage ratio. 
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RULE 


When multiplying fractions, if the units in a numerator and the units in a denominator are the same, 
they cancel each other out. 


Amount Supply Ordered 
to Give = Dosage xX Dosage 
Ratio Ratio Ratio 
X tablet _ I tablet SK 0.125 mg 
| 0.25 mg | 
Xtablet _ —_| tablet y, 0.125 mg 
~ 0.25 me l 

MATH TIP 


When using dimensional analysis and after all cancellations have been made, only the units of 
measure to be administered remain (such as tablet or mL). 


CAUTION THIS IS INCORRECT 


X tablet — 1 tablet 1 
1 ~ 0.25 mg 0.125 mg 


THIS 1S INCORRECT, because mg does not appear in the numerator and the denominator on the 
right side of the equation. Therefore, mg cannot be cancelled out. 


As you look at the correct equation and after all units are cancelled, only tablet (the unit of measure to 
administer) remains on the right side of the equation. 


X tablet _ | tablet , ONS 
| 0.25 me | 


Now eliminate everything that was cancelled out, and calculate for the amount of tablets to give. 


XCiablete ONS = 
Gk tablet = 0.5 tablet 


X tablet = 0.5 tablet = } tablet 


You will administer Z of a 0.25 mg tablet of digoxin to provide 0.125 mg of the drug. 


CAUTION 

Remember: Before dividing a full tablet or caplet, you must know whether the formulation provided 
by the pharmacy may be split. The effect of a drug will be altered if it is split when the crug is 
provided as an extended release (ER or XL), sustained release (SR), delayed release, or enteric-coated 
formulation. 


410 Section 3 ®eeeee Drug Dosage Calculations 


CAUTION 

If you calculate that a partial capsule of medication is to be administered, first stop and think, “Does 
this make sense?” Recalculate. If you are certain the calculation is correct, you should consult the 
pharmacist or prescriber for clarification and further direction, because capsules are not formulated 
to be divided. 


Let’s consider more examples. 


EXAMPLE 1 = 
The drug order is for Lopressor 50 mg p.o. q.12h. The pharmacy dispenses Lopressor 25 mg tablets. 


Step | Determine units tablet (tab) 


Step 2 Think 50 mg ordered 
25 mg tab supplied 
Dose will be greater than | tab. You will give 2 tab. 


X tab 1 tab 50 mo 50 
Step 3 Calculate = x ee a 
I 25 me 1 25 


EXAMPLE 2 = 

Order: Tylenol 240 mg p.o. q.4h p.r.n., pain 

Supply: Tylenol (acetaminophen) 160 mg chewable tablets 
Step | Determine units tab 

Step 2 Think 240 mg ordered 


160 mg tab supplied 
Dose will be more than | tab but less than 2 tab. 


ry ‘ XGtab ela tal 240 mg _ 240 
tep 3 Calculate ieeints 160ae ea leg ae 0 


tab = 1.5tab =15 tab 


EXAMPLE 3 @ 
Order: cephalexin suspension 250 mg p.o. q.6h 
Supply: cephalexin 100 mg/mL 
Step | Determine units mL 
Step 2 Think 250 mg ordered 
100 mg/mL supplied 


Dose will be greater than | mL and even greater than 2 mL. 


Mime, saa, 250 mg _ 250 
( Calculate ro anes x in. 00 mL = 2.5m 


Dimensional analysis is a unique method of calculation, because converting units of measurement 
can be included in the calculation on the right side of the equation. Let’s consider calculating the proper 
dose to administer when the ordered units and the supplied units are not the same. All calculations 
and conversions necessary to arrive at your answer will still be included on the right side of the 
equal sign. 
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When you correctly set up your equation in dimensional analysis so that all units cancel except for 
the one you seek (amount to give), you will not be required to memorize formulas or acronyms. In both 
the formula and ratio-proportion methods, conversions are completed initially and as a separate step. In 
dimensional analysis, this is not necessary. 


REMEMBER 


When using dimensional analysis and after all cancellations have been made, only the units desired 
remain (such as tablet or mL). 


For example, the prescriber orders Lanoxin (digoxin) 125 mcg p.o. q.AM. The pharmacy supplies 
Lanoxin 0.125 mg tablets. 


Order: Lanoxin 125 mcg 

Supply: Lanoxin 0.125 mg tab 

Step I Determine units tablet 

Step 2 Think 125 mcg ordered 
0.125 mg supplied 
| mg = 1,000 mcg 

Step 3 Calculate Include the conversion factor in the right side of the equation as the 
second ratio, and then add the ordered dosage as the final ratio. Set it 


up so that all units cancel except the desired unit (tab). Notice that mg 
and mcg cancel. 


Amount Supply Conversion Ordered 
to Give = Dosage xX Factor x Dosage 
Ratio Ratio Ratio Ratio 
Xtab  _ ——_L tab Ll mg 125meg «(1:25 2 
= lita 100m = q75tab = 1 tab 


CAUTION THIS IS INCORRECT 


yoteley eye) 1,000 mcg x 1 
ie 04105 mad 1 mg 125 mcg 


THIS 1S INCORRECT. All units cannot be cancelled out, because mg does not appear in the numerator 
and the denominator. It appears twice in the denominator. If you continued with this calculation, your 
result would be 64 tablets instead of 1. Think about the magnitude of such an error. Your common 
sense should alert you that this is wrong. 


As you continue to practice dimensional analysis, you realize that you can set up the problems with- 
out the added step of placing a | under X tablets on the left or under the ordered dosage on the right side 
of the equation. Consider the same Lanoxin example. 


EXAMPLE #8 


Popes eta | pg 
X tab = 9495 mg ~*~ 1,000 med 


Let’s practice this shortened method of dimensional analysis with more examples. 


x 125 meg = | tab 
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EXAMPLE 1 @ 

Order: potassium chloride 30 mEq p.o. daily 
Supply: potassium chloride 20 mEq per 15 mL 
Determine units = mL 


Think 


Step 1 


You will administer more 
than 15 mL, because the 
dosage ordered (30 mEq) 


Step 2 


| 


is greater than that which is 01) 0 03 01211 46515 3 

ic pat Rx ONLY 

supplied in 15 mL (20 mEq). FOR INSTITUTIONAL USE ONLY 
PHARMACEUTICAL ASSOCIATES, INC. 


15 mL 


Step 3 Calculate X mL = 20 mEq x 30 mEq 
me el eae 
Sr inl, = 225 mile 


ORAL SOLUTION USP 10% 


Sugar Free 


l 


Delivers 15 mL 
NDC 01921-1465-15 
POTASSIUM CHLORIDE 


20 mEq per 15 mL 
qP Aicohol 5% 


DILUTE BEFORE USING 


0 


GREENVILLE, SC 29605 
SEE INSERT 


Used with permission from Pharmaceutical Associates, Inc. 


EXAMPLE 2 = 
Order: oxycodone HCl 15 mg p.o. q.4h 
p.rn., pain 


Supply: oxycodone hydrochloride oral 
concentrated solution 20 mg/mL 


Determine units mL 


Think 


Step I 
Step 2 20 mg in | mL 

15 mg is less than 20 mg. 
Dose will be less than | mL. 


Step 3 Calculate X mL = oo 


xX 15 mg = 


A 


NDC 0527-1426-36 


0527-1426- 369 


/OLANINETT 


II 
OXYCODONE @ 


HYDROCHLORIDE 
Oral CONCENTRATE Solution 


20 mg per mL 


(Warning: may be habit forming.) 
Each mL contains: 
Oxycodone Hydrochloride USP 20 mg 


Rx Only 


See Package Insert for Complete 
Prescribing Information. 
Dispense only in this bottle and 
Only with the calibrated delivery device provided. 
Store at controlled room temperature 
15°-30°C (59°-86°F) 


3 


Used with permission from Lannett Company, Inc. 


CAUTION 


33 mo = 075 mb 


This is a concentrated medication and a small oral dose. It is necessary to administer the exact dose 
prescribed to avoid medication over- or underdosing. If a delivery device is supplied with the 
medication, it must be used. If a delivery device is not supplied, you must clearly label the oral 
syringe so that the medication is not inadvertently administered by the parenteral route. 
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TXA M PLE 3 a Pea ee rae NDC 0527-1311-01 Engh ableteont 
package insert for prescnbing ‘ach tablet contains: 
bs * ; information. Terbutaline Sulfate, USP... 5mg 
Order: peaecane sulfate 10 mg E Peete seed SANNETT i 
0. baa. Fgesd fs ie eee Ae ag feel 
P S © | (Seo USP Contoled Room’ TERBUTALINE iileereas naan 
cs _ ao > {Herpersiorel Excursion petriiod SULFATE povidone, and pregelatinized starch. 
Supply: terbutaline sulfate Seip epee aa TABLETS, USP eee 
5 mg tab 58 mn min 5 mg | Phladepha PAe198 
S 5 | Rx Only Be 
Step 1 Determine units tab  % &| § 0527-1311-016 100 TABLETS a5 
Step 2 Think 5 mg in | tab 
10 mg is more than 5 mg. 
Dose will be more than | tab. You want to give 2 tab. 
Step 3 Calculate X tab = 1 x 10 = 9 tab = 2 tab 
. re 5 me me 5 Cc re 
EXAMPLE 4 « 
Order: haloperidol decanoate 0.25 g ed pdiadlud ee NDC 0703-7023-01 SZ) Usual Dosage: See Package Insert 
IM thi ES PROTECT FROM Haloperidol Piidieooeetn les 
HUN eRe aha Decanoate Injection |fyaaNmarals hes 
: ae : % =| Retain in carton AU Tae) haloperidol content — = 
Supply: haloperidol decanoate injection E S| _ ntl contets ae PELTON Store at controlled = 
& ©! used. room temperature 
=A IM Use Only ©_an0 a mu 
100 mg/mL B65 5 mL Multiple Dose Vial eigen == oO 
ace ° Sterile t= 
Step | Determine units mL E § SACOM" sicor Pharmaceuticals, inc., Irvine, CA 92618 == 
Step 2 Think 100 mg in | mL 
1 g = 1,000 mg 
Dose will be more than | mL. 
1 mL 1,000 nrg 250 mL 
Step 3 So 02 SS e, 
tep Calculate X mL 100 me id 0.25 g 100 seven 
7X, rae 
EXAMPLE 5 & . ya 
tas a (a) == 
Order: dexamethasone 3 mg IV q.6h < 5 DEXAMETHASONE : S = 
OEE gon =s 
Supply: dexamethasone sodium phosphate eg INJECTION, USP g S = 
ALS gf ——T 
injection 4 mg/mL 24e3 ES 4) 
SE Re) Dexamethasone Phosphate ir a =—N 
; ‘ ae 2 n For IM or WV Use, See Insert ag 2S = 
Step | Determine units = mL £303 mle ees U Rounaae = =—° 
Ss E 3 Ss Sterile, Nonpyrogenic to al — ) 
Step 2 Think 4 mg in | mL La ea SAMPLE. NOT FOR HUMAN USE. =| 
3 mg is less than 4 mg. 
Dose will be less than 1 mL. 
1 mL nn, 8 as 
Step 3 Calculate Xm oe Oa = 7 m= 0) mE 
EXAMPLE 6 o (ae in NDC 0048-1020-05 See full prescribing 
————— Code 3P1025 information for dosage 
Order: levothyroxine 0.075 mg p.o. a.c. breakfast é Bae and administration. 
Q A 8 ——— © SY NTHROID® Dispense in a tight, 
Supply: Synthroid (levothyroxine) 25 mcg tablets Se S ~——ight-resistant 
3 =F (Levothyroxine Sodium container as described 
Step 1 Determine units tab = =s Tablets, USP) a 
2 guneeaesocs = Store at 25°C (77°F); 
Step 2 Think Give more than | tab; | 25 mcg (0.025 mg) _ excursions permitted to 
; g : = 15°-30°C (59°-86'F). [See 
in fact, you will give 3 tab. 5 {000 TABLETS abe Room 
E Knoll Pharmaceutical 
Steps Calculate X tab = a Rx only Company 
z Mount Olive, NU 07828 
75 3 USA 
st ae x Samrat X0.07I5me=s.tab=3tab § Goalies 7897-03 
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EXAMPLE 7 & 


Order: penicillin G potassium 1.2 million units IM daily 


ge Calculations 


Supply: penicillin G potassium vial with 5 million units to be reconstituted 


2 NDC 0049-0520-83 USUAL DosAGE 

i, aici Rx only Average single ipausealay injection: 

N SEE ACCOMPANYING =o feraosib etree pear about 

& PRESCRIBING INFORMATION iie]Useict ins Prodict IEA TE can 

Ee = u i] age inse 

S| «© RECOMMENDED STORAGE eLaie oo wae pee 

el 8 :8: IN DRY FORM. added ot solution 

oO eae 8.2 mL 250, 

B < * Store below 86°F (30 C). ees ‘82 mL ee 

2) os Bost =) m (000, 

S|) eS =“. Sterile solution may be kept $3 Buffered with sodium citrate and citric acid 

HE Seeuin sea Haale ego Fa FIVE MILLION UNITS FS RCUTRCHE ee eek ae 

ce ~ week without significant loss Bu PATIENT 

E = of potency. a GED Roerig ROOM NO 

3 3 Division of Pfizer Inc, NY, NY 10017: DATE DILUTED 

2 u 

Step | Determine units = mL 

Step 2 Think Maximum IM dose volume to be administered to an adult patient is 
3 mL. You choose to dilute with 8.2 mL of diluent. Per the label, the 
concentration is now 500,000 units/mL. You will give more than | mL 
to administer 1,200,000, or 1.2 million units. 

1 mL : 1,260,000 
st =) San AA Sa =24mL 
ep 3 Calculate X mL 500,000 units 1,200,000 watts 500.000 mL 


You can also add additional ratios to the right side of the equation to account for additional factors 
relevant to the patient and required conversions. Examples 8—10 demonstrate dimensional analysis 
dosage calculations for orders based on body weight (such as mg/kg). Refer to Chapter 13 for more 
to body weight. 


information about medications ordered and recommended according 


EXAMPLE 8 @ 
An elderly patient weighs 50 kg and 


is diagnosed with methicillin-resistant 


Staphylococcus aureas (MRSA) 
pneumonia. 


Order: vancomycin 15 mg/kg IV q.12h 


Supply: vancomycin | g diluted with 
20 mL of sterile water for injection 


STERILE 
VANCOMYCIN 


equivalent to 


Vancomycin 
For IV Use 


Before Use 


products are available only in the 


Used with permission from APP 
Pharmaceuticals, LLC, whose 
United States. 


NODC 63323-284-20 28420 


HYDROCHLORIDE, use 


Rx only 
Must be Further Diluted 


h vial contains: Vancomycin 
to reconstitution, store at 


ile, Lyophilized 


eae l&Sse 


READ INSERT FOR PRECAUTIONS 
AND DIRECTIONS BEFORE USE. 


Preservative Free 


Ste 


Eac 
hydi 
1g 
—{ 20 mL Sterile Water for Injection 


Tl #«OPrio 


SAMPLE. 


° 
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<= 
Cc 
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Poe 2 2s ms 132) 
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You will need to calculate the dosage for a patient who weighs 50 kg 


by including an ordered dosage/kg ratio and a body weight ratio. 


Set up the calculation to include all the ratio factors needed to 


calculate the dose so that g, mg, and kg all cancel, leaving mL. 


20 1 Sex S50 


15,000 


Step | Determine units mL 
Step2 Think 
[eee 000 me 
Supply dosage is | g per 20 mL. 
step 3 Calculate 
Amount Supply Conversion Ordered Body 
to Give = Dosage X Factor X Dosage/kg X Weight 
Ratio Ratio Ratio Ratio Ratio 
20a lg 15 mg ee 
XmL = ig roots x ie: x SO ke = 


1 x 1,000 Xx 1 


ie by = 1,000 mL = 15 mL 
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ob 
a) 


5 


EXAMPLE 9 a 


sb} 
oa 3 
: : ee NDC 63323-22110 22110 © =~ 
An adolescent burn patient weighs 99 Ib. = 2 = STERILE 5 =O 
2 = 5 | VANCOMYCIN 7 : =" 
Order: vancomycin 10 mg/kg IV q-8h sos HYDROCHLORIDE, usp 2 7 2 =c 
; 245 B equivalent to Fs a © =o 
Supply: vancomycin 500 mg diluted with 5 8 & ¢ 1B: a ==! 
: wae e258 fe ee inane 
10 mL sterile water for injection 23 2B) Vancomycin Z nie = ee 
SESS For IV Use Rxonly = ae ify hod 
: , : Bae Must be Furth = me Ie ae 
Step | Determine units = mL 5 & 5 5|__biuted toes = tH ce 
Step 2 Think You will need to calculate the dosage for a patient who weighs 99 |b. 
g P g 


To calculate the ordered dosage, you must add a conversion factor 
ratio to convert the patient’s weight to kg. 


lL kg = 2.2 lb 
Supply dosage is 500 mg per 10 mL. 


Step 3 Calculate Set up the calculation to include all the ratio factors needed to 
calculate the dose so that mg, Ib, and kg all cancel, leaving mL 
remaining. 

Amount Supply Ordered Conversion Body 

to Give = Dosage X Dosage/kg X Factor X Weight 

Ratio Ratio Ratio Ratio Ratio 
— lint, 0 meg 1 ks — WO 1I@ x 1 8 2900 = 
XmL = so0mse * Te X 92% ™*~ 96 =“soxitx22 ML= Too mL = 9 mL 


The key to dimensional analysis is to think carefully about all the ratio factors required and to be 
careful setting up the ratios for your calculations so that all units cancel except the unit of the unknown 
(X) amount to give. Let’s examine one final example that requires two conversions: supply dosage and 
weight. 


EXAMPLE 10 ® 
A patient diagnosed with MRSA 


A ‘ a 2 NDC 63323-284-20 28420 wp ~ =o 
bacteremia weighs 143 Ib. Pee olen se. 6 gt g g =o 
: SEE HYDROCHLORIDE, us» Se fe 328522 28% 4 —n 
Order: vancomycin 15 mg/kg IV q.l2h = & 3 | eauivatentto ze gs Sg8Sk2 Ee oes =f 
59s Sesess SEsse832e ga —" 
Reece et a 
Supply: vancomycin | g diluted with = 2 & [vancomycin Bef Ss2icsi io fis. 9 Be = 
: ee : 2 Eo @ For IV Use Rx only Ze E2558385 sks seee a3 . 4 
20 mL of sterile water for injection = & 8 S| wustoerummerviutes Fo seseease see sass Se: a = 
Se ZO] Betore use eee ede Ssgexrszs8s Wag 8 — 
Step | Determine units mL gSEe SAMPLE. NOT FOR HUMAN USE 
rae Yah 0 yan oo 
Step 2 Think You will need to calculate the dosage for a patient who weighs 143 Ib. 
1 kg = 2.2 Ib 
Supply dosage is | g per 20 mL. 
1 g = 1,000 mg 
Step 5 Calculate Set up the calculation to include all the ratio factors needed to 


calculate the dose so that g, mg, Ib, and kg all cancel, leaving mL. 


Amount Supply Conversion Ordered Conversion Body 
to Give = Dosage X Factor X Dosage/kg X Factor X Weight 
Ratio Ratio Ratio Ratio Ratio Ratio 


_ Mayne 1g 15 mf Lkg _ 20 X 1X 15 X 1X 143 
J amen amouuene~ ke | 22 14? = poeno00 x 1220 


_ 42,900 = 
= 700 mL = 19.5mL 
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QUICK REVIEW 


When calculating dosages using dimensional analysis: 


Step 1 Determine units desired 
Step 2. Think 
Calculate 


Drug Dosage Calculations 


X units = left side of the equation 
Carefully consider the reasonable amount of the drug to give. 


Set up the remainder of the dimensional analysis equation to 


include all necessary desired dosage ratio factors. 


When using dimensional analysis, you must first determine the units of the medication you seek 


to administer: tablets, mL, etc. 


The unknown and units are placed on the left side of the equal sign: X tablets = 


The units in the numerator on the left of the equal sign are the same units that are placed in the 
numerator of the first ratio on the right side of the equation. 


All conversions are entered into the right side of the equation. 


When the units in a numerator and the units in a denominator are the same, they cancel each 


other out. 


When using dimensional analysis and after all cancellations have been made, only the units 
(tablets, mL, etc.) of the dose to administer remain. 


Always determine units, then think or reason for the logical answer. Set up your equation of ratio 
factors to cancel units, leaving the one you want to give, and calculate. 


Review Set 31 


Use dimensional analysis to calculate the amount you will prepare for each dose. 


IE 


Order: heparin 5,000 units subcut stat 
Supply: heparin 10,000 units/mL 


Give: mL 


. Order: ketorolac 45 mg IV q-6h prn., pain 


Supply: ketorolac 15 mg/mL 


Give: mL 


. Order: phenytoin sodium 15 mg/kg slowly IV 


drip stat (patient weighs 250 Ib) 
Supply: phenytoin sodium 250 mg per 5 mL 


Give: mL 


. Order: hydroxyzine pamoate 6O mg p.o. 


q.4h p.rn., nausea 


Supply: hydroxyzine pamoate 25 mg per 
omic 


Give: mL 


. Order: Keflex 0.5 g p.o. q.12h 


Supply: Keflex (cephalexin) 250 mg per 
5 mL 


Give: mL 


6. 


Order: Depakene 0.01 g/kg p.o. q.12h 
(patient weighs 143 Ib) 


Supply: Depakene (valproic acid) 250 mg | 
per 5 mL 


Give: mL 


. Order: DiaBeta 3.75 mg p.o. a.c. breakfast 
daily 


Supply: DiaBeta (glyburide) 2.5 mg scored 
tablets 


Give: tab 


. Order: Lopressor 100 mg p.o. daily 


Supply: Lopressor (metoprolol tartrate) 
50 mg tablets 


Give: tab 


. Order: Lasix 20 mg per GT bai.d. 


Supply: Lasix (furosemide) 10 mg/mL 


Give: mL 


. Order: potassium chloride 24 mEq p.o. daily 


Supply: Micro-K (potassium chloride) 
8 mEq/tablet 


Give: tab 
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11. Order: Robinul 4 mceg/kg IM 1h pre-op 16. Order: phenobarbital 120 mg via GT daily 


tient ighs 
ip stu weigs 125 1b) Supply: phenobarbital 20 mg/mL 


Supply: Robinul (glycopyrrolate) 0.2 mg/mL 


Give: mL 


Give: mL 


17. Order: midazolam 80 mcg/kg IM stat 

12. Order: Epogen 150 units/kg subcut 3x/week (patient weighs 80 kg) 
tient weighs 13: 
Rpapeutwerens 122 1b) Supply: midazolam 2 mg/mL 


Supply: Epogen (epoetin alfa) 10,000 units/mL Gre: 4A[ 


Give: mL 
18. Order: hydroxyzine hydrochloride GO mg IM 
13. Order: morphine 50 mcg/kg subcut q.4h on call to OR 


sae i atie ighs 2 : 
prn., pain (patient weighs 27 Ib) Supply: hydroxyzine hydrochloride 


Supply: morphine 2 mg/mL 50 mg/mL 
Give: ss mL Give: mL 
14. Order: albuterol sulfate 3 mg p.o. t.i.d. 19. Order: cefaclor 990 mg/day total, divided 
Supply: albuterol sulfate syrup 2 mg per port ep 
5 mL Supply: cefaclor 375 mg per 5 mL 
Give: mL Give: ile (per dose) 
15. Order: octreotide 150 mcg subcut t.i.d. 20. Order: tobramycin 62 mg IV q.6h 
Supply: Sandostatin (octreotide) 0.2 mg/mL Supply: tobramycin sulfate 20 mg per 2 mL 
Give: ss mL Give aL 


After completing these problems, see page 641 to check your answers. 


For more practice, recalculate the amount you will prepare for each dose in Review Sets 22 through 
28, using the ratio-proportion and dimensional analysis methods. 


CLINICAL REASONING SKILLS . 7 Medications supplied in solution form are labeled with the 


concentration of the supplied dosage. Errors may occur if 
the nurse fails to check the quantity of the concentration prior 
to calculating the dose. 


ERROR 


Failing to check the concentration carefully on the label and assuming that the quantity of the 
supplied dose is 1 mL. 


Possible Scenario 


A patient experienced a generalized seizure at work and was medicated with an anticonvulsant and 
hospitalized for observation overnight. The patient began to seize again, this time the episodes occurring 
continuously, and an order was given to treat for status epilepticus with diazepam 5 mg IV stat. The nurse 
removed a vial labeled with diazepam 10 mg from the ADC cubby. Assuming that there was 10 mg per 
mL, the nurse calculated the dose using the ratio-proportion calculation as follows: 


10mg 5mqg 
le ao Gn 
LOM 7D 
10X S 


1 1 


0 
Rie | OS mE INCORRECT 


(o) 
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The nurse administered 0.5 mL of the medication and placed the opened vial on the bedside table. 
The seizure did not stop, and after 10 minutes the physician ordered a second 5 mg dose. The nurse 
used the same vial and removed the solution remaining, expecting to have only enough for one 
more 0.5 mL dose. The nurse was surprised to find that there was actually 1.5 mL remaining in the - 
vial. After examining the vial more carefully, the nurse saw that the concentration was clearly 10 mg 
per 2 mL. Realizing the previous calculation error, the nurse recalculated the dose as follows: 

Ratio for supply dosage you have on hand = ratio for the desired dosage 


10 mg Smg 
Xin 


2 mL 
TOX:  =)-10 
TOK 210 
10 10 
YA pe ed i og 1 CORRECT 


The nurse then administered the correct amount of 1 mL for the second 5 mg dose. A few minutes 
later, the patient’s seizures started to subside. 


Potential Outcome 


Due to a calculation error, the patient received a subtherapeutic dose of medication in a medical 
emergency. If the nurse had not recognized the error, the patient might have received additional 
inadequate doses of diazepam and the seizures might have lasted a significantly longer period of 
time. The longer the continuous seizure activity persists, the greater the risk for neurological damage. 


Prevention 


Many solutions supplied in ampules and vials have a dose concentration expressed per 1 mL. Nurses 
may become so accustomed to this that eventually they fail to look closely at the information 
provided on the labels. Use care reading the labels of all medications, even those you administer 
frequently. Medications supplied by different pharmaceutical companies may be prepared with 
different concentrations. When using ratio-proportion, always check to be sure you have the correct 
and complete supply dosage ratio in your proportion. Don’t assume it is per 1 mL. 


Medication errors will occur if the right side of the equation 
is set up improperly when using the dimensional analysis 
method for dosage calculations. 


ERROR 


All ratios necessary to arrive at the desired units are not entered correctly into the dimensional 
analysis equation. 


Possible Scenario 


The physician ordered erythromycin ethylsuccinate 20 mg/kg p.o. once prior to a dental procedure 
for a child who weighed 45 Ib. Six hours after the procedure, the child would receive an additional 
dosage of 10 mg/kg. The nurse who prepared the initial dose obtained erythromycin ethylsuccinate 
200 mg per 5 mL from the pharmacy. The nurse calculated the dose using dimensional analysis and 
incorrectly set up the problem this way: 


X mL = 799mg X “Tha, x 45lb = 22.5mL INCORRECT 


The nurse who had prepared the drug was having a difficult time administering it to the child, who 
was experiencing a significant amount of oral pain. When the nurse requested the assistance of 
another nurse, the second nurse questioned the amount of drug measured in a plastic medicine cup 
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o that was being given as the prophylactic therapy before the dental procedure. At this point, the two 


_hurses recalculated the dosage together and the correct dose was prepared. 


So 3 Potential Outcome 


Although doses as high as 30 to 50 mg/kg/day of erythromycin are given to children, the specific 
dose is determined by the severity of the infection. This child, who did not have a diagnosed 
infection, would have received a dose double that which was ordered by the physician and then a 
double dose of the drug ordered to be administered again 6 hours later. Improper administration of 
antibiotics has been attributed to bacterial mutations and development of strains of bacteria that are 
resistant to many antibiotics. 


Prevention 


This type of calculation error occurred because the nurse set up the dimensional analysis problem 
incorrectly. Not all necessary calculations were entered into the right side of the equation. The 
problem should have been set up and calculated this way: 


5 mL 20 mg 1 ke a 
200 mg x 1 kg x 7216 4545 10.2 mils CORRECT 


Remember: All units of measure must cancel out, leaving only the unit you seek to give—in this 
case, mL. The nurse should have noticed that both mL and lb were remaining in the incorrect 
equation. That would have been a clue to double-check the calculation. It is important to think care- 
fully before you begin your calculations, to determine all the ratios necessary and the proper way to 
set up the dimensional analysis equation. 


mle 


PRACTICE PROBLEMS—CHAPTER 14 


Calculate the amount to prepare | dose, using both the ratio-proportion and dimensional analysis methods. 
1. Order: lactulose 30 g in 100 mL fluid par. t.i.d. 
Supply: lactulose 3.33 g per 5 mL 
Give: mL in 100 mL 
2. Order: penicillin G potassium 500,000 units IM q.i.d. 
Supply: penicillin G potassium 5,000,000 units per 20 mL 
Give: mL 
3. Order: Keflex 100 mg p.o. q.i.d. 
Supply: Keflex oral suspension 250 mg per 5 mL 
Give: mL 
4. Order: amoxicillin 125 mg p.o. q.i.d. 
Supply: amoxicillin 250 mg per 5 mL 
NOTE: You are giving home-care instructions. 
Give: t 
5. Order: Benadryl 25 mg IM stat 
Supply: Benadryl 10 mg/mL 


Giveiaeesensiam 
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6. Order: diphenhydramine 40 mg p.o. stat 
Supply: diphenhydramine 12.5 mg per 5 mL 
Give: mL 

7. Order: penicillin G potassium 350,000 units IM b.i.d. 
Supply: penicillin G potassium 500,000 units per 2 mL 
Give: mL 

8. Order: Valium 3.5 mg IM q.6h p.r.n., anxiety 
Supply: Valium 10 mg per 2 mL 
Give: mL 

9. Order: tobramycin sulfate 90 mg IV q.6h 
Supply: tobramycin sulfate 80 mg per 2 mL 
Give: mL 

10. Order: heparin 2,500 units subcut b.i.d. 
Supply: heparin 20,000 units/mL 
Give: mL 

11. Order: Compazine & mg IM q.6h p.r.n., nausea 
Supply: Compazine 10 mg per 2 mL 
Give: mL 

12. Order: gentamicin 60 mg IV q.6h 
Supply: gentamicin 80 mg per 2 mL 
Give: mL 

13. Order: piperacillin 500 mg IV b.i.d. 
Supply: piperacillin | g per 2.5 mL 
Give: mL 

14. Order: Nilstat Oral Suspension 250,000 units p.o. q.i.d. 
Supply: Nilstat Oral Suspension 100,000 units/mL 
Give: mL 

15. Order: erythromycin estolate 60 mg p.o. q.4h 
Supply: erythromycin estolate 250 mg per 5 mL 
Give: mL 

16. Order: potassium chloride 10 mEq p.o. stat 
Supply: potassium chloride 20 mEq per 15 mL 
Give: mL 

17. Order: nafcillin 400 mg IV q.6h 
Supply: nafcillin | g per 4 mL 
Give: mL 


26. 
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. Order: Synthroid 150 mcg p.o. daily 


Supply: Synthroid 0.075 mg tablets 


Give: tablet(s) 


. Order: amoxicillin 400 mg p.o. q.8h 


Supply: amoxicillin 250 mg per 5 mL 
Give: mL 


. Order: phenytoin 225 mg IV stat 


Supply: phenytoin 50 mg/mL 
Give: mL 


. Order: Elixophyllin 160 mg p.o. q.6h 


Supply: Elixophyllin 80 mg per 15 mL 
Give: mL 


. Order: chlorpromazine 35 mg IM stat 


Supply: chlorpromazine 25 mg/mL 


Give: mL 


. Order: oxycodone hydrochloride & mg p.o. q.4h p.r.n., pain 


Supply: oxycodone hydrochloride 20 mg/mL 
Add: mL 


. Order: promethazine 25 mg via NG tube h.s. 


Supply: promethazine 6.25 mg per 5 mL 
Give: mL 


. Order: cefaclor 300 mg p.o. t.i.d. 


Supply: cefaclor 125 mg per 5 mL 

Give: mL 

Describe the clinical reasoning you would use to prevent this medication error. 
Possible Scenario 


The physician ordered Amoxil 50 mg p.o. q.i.d. for a child with an upper respiratory infection. Amoxil 
is supplied in an oral suspension with 125 mg per 5 mL. The nurse calculated the dose this way: 


50mg 125mg 

Symi Ly rim 
50X = 625 
SOK __ OS) 
50.~——s«SSO 


Xa 2 Sm INCORRECT 
Give 12.5 mL orally four times a day. 
Potential Outcome 


The patient received a large overdose and should have received only 2 mL. The child would likely 
develop complications from overdosage of amoxicillin. When the physician was notified of the 
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error, she would likely have ordered the medication to be discontinued and had extra blood lab work 
done. An incident report would be filed and the family would be notified of the error. 


Prevention 


After completing these problems, see pages 641—642 to check your answers. 


For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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MM SECTION 3 SELF-EVALUATION 


Chapter 10—Oral Dosage of Drugs 


> he following labels (A—N) represent the drugs you have available for the orders in questions | 
‘through 10. Select the correct label and identify the corresponding letter for filling these 
medication orders. Calculate the amount to give. 


|. Order: Neurontin 0.2 g p.o. daily 


Select label and give capsule(s) 


2. Order: atomoxetine 40 mg p.o. daily 

Select label and give capsule(s) 
3. Order: Ritalin 10 mg p.o. t.i.d. 

Select label and give tablet(s) 
4. Order: valproic acid 100 mg p.o. b.i.d. 

Select label and give mL 
5. Order: potassium chloride 16 mEq p.o. daily 

Select label and give mL 
6. Order: nitroglycerin 13 mg p.o. t.i.d. 

Select label and give capsule(s) 
7. Order: Synthroid 0.05 mg p.o. daily 

Select label and give tablet(s) 
8. Order: codeine 45 mg p.o. q.6h p.r.n., cough 

Select label and give tablet(s) 
9. Order: furosemide 12.5 mg p.o. b.i.d. 

Select label and give mL 
10. Order: albuterol sulfate 3 mg p.o. t.i.d. 

Select label and give mL 


a 
= a 
= s Beetege 90 Capsules — NDC 0002-3250-30' Pan a © | Donot accept if band on §505-01-094-9241 
Bis ——— F&F Sse S PU 3250 3 = Fe ny s cap is broken or missing. Dispense in the original 
noes ae! Bo & i Sa = : container or a glass, USP 
25| ==: 32 strattera’ -: 8 = | eaohsmL contain eine) 
ar} x =, BOS =} —— i 
SU ee ss ho es S| ee Store below 86°F (30°C). 
E ome SSO atomoxetine HC! ee ——— 2 | valproic acid as the 
z Q sho 32 a Zoe i} ie = | sodium salt. 
© Soc 8s 2355 — c : 
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Store at controlled room 
temperature 15°- 30°C 
(59°- 86°F). 


DOSAGE AND USE 
See package insert for full 
prescribing information. 


Each capsule contains 100 mg 
of gabapentin. 


Manufactured by: 
Pfizer Pharmaceuticals Ltd. 
Vega Baja, PR 00694 


NDC 0071-0803-24 
Rx only 


100 Capsules 


Neurontin® 


(gabapentin) capsules 


Distributed by 


Parke-Davis 
Division of Pfizer Inc, NY, NY 10017 


4 


0071-0803-24 
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05-5810-32-4 


Used with permission,from KV Pharmaceutical Co. 


Used with permission from Abbott Laboratories. 


© Novartis. Used by permission. 
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Each extended-release capsule 
contains; 
—_—_——— Nitroglycerin .9mg 
Oa 


KEEP THIS AND ALL ORUGS 
OUT OF THE REACH OF 
CHILDREN, 


10M 


Manutactured by 
Time-Caps Labs Inc. for 
ETHEX Corporation 

St. Louis, MO 63043-2413 


9 €0-S00-ZZL8 


NDC 58177-006-03 


Nitroglycerin 


Extended-release Capsules 


60 Capsules 


Dispense in a tight container as 
defined in the USP/NF 


Store at controlled room tempera- 
ture 15°-30°C (59°-86°F). 


USUAL DOSAGE: See package 


insert for dosage, including nitrate- 
free intervals. 


i Only 


P2062-7 6/98 


ETHEX ETHEX ETHEX ETHEX ETHEX 


Medication Guide is to be dispensed to patients. 


Keep tightly closed 
Keep out of the reach of children 


See accompanying literature for dosage information 


0002-3229-30 “ 
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Used with permission from KV Pharmaceutical! Co. 


© Copyright 2010 Eli Lilly and Company. All 


Used with permission from Teva Pharmaceuticals USA. 
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Each extended-release capsule NDC 58177-005-03 Dispense in a tight container 

Re contains: as defined in the USP/NF 
= e 
o Nitroglycerin 6.5 mg © Store at controlled room 
aie | rog ycerin temperature 15°-30°C 
(59°-86°F) 

~s 

See THIS AND ALL DRUGS ~ USUAL DOSAGE 
N of THE REACH oF Extended-release Capsules package Insert for dosage 
] SHILDREN. including nitrate-free inter 
oO vals 
oO 
a 
' 
so epromeanessias 
(SEE Manufactured by hk Only 

——— ee Labs Inc, tor 
orporation 
St. Louis, MO 63043-2413 60 Capsules P3806 11/01 


ETHEX ETHEX ETHEX ETHEX ETHEX 


www, strattera,com 


Lee, 


= s8S@ 30 Capsules NDC 0002-3227-30 
= 322 
3 2a0 PU 3227 
: —— = San 
c — ae 3nN 
fe} = Se ® 
3 |oem = 28¢ SUTAllela 
o Ce 2 2 ~ 
= Nem Sm a ‘ y ei 
E |= yee 33 atomoxetine HC! 
o ssf go 
a Ssz 8&5 
= Sap @e x 
s Se GES 
= osc GS 
= =) Ue 
BS o8 
8 a235 3232 
Ss ge28 38 
= o< a3 
, o a) gz siendad 
uo) E > ae 
Q 5 S = Do not use if Lilly inner seal 
o g 36 is missing or broken, 
2 3 i 
a ay es 
no 5 Ss 
2 
0 
= 
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NDC 0093-0661-16 
6505-01-256-4997 


ALBUTEROL 
SULFATE 
Syrup 


2mg/5 mL 


Each 5 mL (1 teaspoonful) contains albuterol 
sulfate 2.4 mg, equivalent to 2 mg albuterol. 


FX only 


See package insert for full prescribing 
information. 


Store at controlled room temperature, 
between 20° and 25°C (68° and 77°F) 
(see USP). 

This is a bulk package. Dispense contents 
with a child-resistant closure (as required) 
and in a tight, light-resistant container as 
defined in the USP/NF. 

KEEP THIS AND ALL MEDICATIONS OUT OF 
THE REACH OF CHILDREN. 


L21006 Rev. H 6/2003 


TEVA PHARMACEUTICALS USA 
Sellers 


ville, PA 18960 


& = See Package Insert for NDC 0054- 100 Tablets EXP. LOT nN 
£ £ oO < Complete Prescribing Intormatior 4156-25 
o wo = F wn 
y Oo ; eee 
5 eae eae: cnt 15*-30"C (59*-86"F) omens) it 
5 = een oo ees 
=s 8 2 a oO S a PROTECT FROM MOISTURE CODEINE od id 
o =9s on = Sulfate Scenes 
52 —— = © | Dispense in a well-closed container 
Pao) foe = 2 | OPeatctie in be USER Tablets USP = 
& sss =—— Je a ra) Each tablet contains 1 
3 = 3 2 —= Cl = a] TABLETS |OENTIFIED 54 783 Codeine Sultate 30 ng SESS bd 
#25 coeecnas oes \ : only, ——— 
£22e Poesy Se Sw | |iSide Oney Fp CP ) (Side Tw0) & —— _ O 
=o | c w y eee 
Yes —— i D & || 0 NOT USE UNLESS TABLETS |\Roxane 1100) le 
a =.) ae Oo x CARRY THIS IDENTIFICATION ‘Roxane yatories, inc 039 “~~ 
Ss vse oO no ‘Onio 42276 OR 99 zm 
3 OS — © =) fi © RU, 19 
oC ac 
& ga —— 
- *F K 
8 ° 
2 3 
> oO 
2 2 oO 
nn 
— 
NDC 0093-0661-16 Leg Ur poe ae Me cag 
3294-46 SB 


6505-01-256-4997 


ALBUTEROL 
SULFATE 
Syrup 

2 mg/5 mL 


08 


0093-0661-16 


I It 


N 
3 


PHARMACIST/ 
NURSE/PATIENT: 
Please note 


diagram to the 
right, 2 

Fill the dropper 
to the level of the 
prescribed dose. 

Discard opened 


Furosemide 10 m 
SUGAR FREE 


Used with permission from Roxane Laboratories Inc. 


FUROSEMIDE 


Oral Solution 


10 mg per mL 


Each mL contains: 


bottle after ina only 
90 days. 
PROTECT “10M See Package Insert For Complete 
FROM LIGHT. Prescribing Information. 
eae PROTECT FROM LIGHT 
Roxane 
Furosemide Laboratories, Inc. 
Oral Solution Columbus, Ohio 43216 
ES 4417540/02 © RLI, 2001 


Q 


< 


NDC 0048-1070-03 
NSN 6505-01-340-0152 


if be: Code 3P1073 

E 1 SYNTHROID® 
. at (Levothyroxine Sodium 
a Ps Tablets, USP) 

5 *  100meg —_ (0.1 mg) 
tg (oe) 

S = 100 TABLETS 

e Oo Rx only 

= m 

= e 
3 BASF Pharma Knoll 


See full prescribing 
information for dosage 
and administration. 


Dispense in a tight, 
light-resistant container 
as described in USP. 


Store at 25°C (77°F); 
excursions permitted to 
15°-30°C (59°-86'F). [See 
USP Controlled Room 
Temperature]. 

Knoll Pharmaceutical 
Company 

Mount Olive, NU 07828 
USA 


7885-04 
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Chapter 11—Parenteral Dosage of Drugs 


The following labels (A-H) represent the drugs you have available for the orders in questions 11 through 18. 
Select the correct label and identify the corresponding letter for filling these parenteral medication orders. 
Calculate the amount to give. 


11. Order: clindamycin 0.6 g IV 


cs FAMOTIDIN NDC 55390-028-10 
q 12h = FOR INTRAVENOUS USE ONLY AFTER DILUTION. 
e ® ~ . 
= INJECTION i. see sca iss s 
S *Each mL contains 10 mg of famotidi 
Select label ———————— and £ the following inactive onearian: L-aspartic acid 
vive mL S 4 mg, anise a Hig, ana ot eco 
5 —— a * q.s., 1 mL. Benzyl alcohol 0.9% added as 
E 40 mg/4 mL preservative. 
12. Order: phenytoin 175 mg IV a 8 20 mg/2 mL Store at 2° to 8°C (36° to 46°F). 
2° factured for: 
stat 2 |  4mLTWO-DOSE VIAL —Beatord Laboratories™ 
28 Rx ONLY Bedford, OH 44146 FAMPV04 
p> [ees | 
Select label and 
give mL A 
13. Order: epinephrine 200 mcg subcut stat 
Select label and give mL 
14. Order: famotidine 20 mg IV at bedtime NDC 10019-178-68 
Select label and give mL 


15. Order: gentamicin GO mg IV q.8h ran 1. 
3 hee 10 mg/mL ¢ 

(1/8 gr per mL) 

FOR SC, IM OR SLOW IV USE 

1 mL DOSETTE® Ampul 

PROTECT FROM LIGHT 


Select label and give mL 


16. Order: heparin 750 units subcut stat 


Image courtesy of Baxter Healthcare Corporation. 


Select label and give mL ate ti deren 
ee SSS SS Baxter Healthcare Corporation 
by: Elkins-Sinn, Cherry Hull, NJ 68003 
17. Order: morphine 7.5 mg subcut g.4h pr.n., pain e 400-831-01 
— 
6 ne “ 
Select label and give mL | Lot: 
2) 
5 
18. Order: Narcan 0.3 mg IM stat =) ih 
= 
Select label and give mL B 
NDC 00000-0000-00 ee 
CLINDAMYCIN |: 
a =) af 2 
5 Dosage—See N 0071-4475-45 6 =) 3% 8 
= package insert. STERI-VIAL® aS ® a INJECTION, USP 23 2 
* " Oo 8 BEG 2 
3 | B only Dilantine .c3 5 3 a 2 orn. ges 3 
e Sadibwe (Phenytoin Sodium Ose § N x ro) Sel 
= Pee ie ice tceecnteala Inc. Injection, USP) 8 & 5 g O qi ! Weigrems/colne) Zo 3 iS S 
a Rochester, MI 48307 F See Ss wo ‘00 © For IMor IV Use EEaS § 
ee scant ready/mixed ese a ake £ S _ DILUTE BEFORE IV USE BSGee § 
2 = | PARKE-Davis 20mgin5mL ef2 2 5 © Umbisinge Dose Vial [Racanty yogp ee 
D iv of -Lambert C 2) a c sq f 
BR [eee Plains, NJ. 07950 USA 5 mL ASS 6 ms £ segs. 
Sane i-th) Sesege a 
© DELMAR | Cengage geatia 8 
‘OD @ED=eSO fa) 
i Learning eeERoRa OG 
Cc & For Educational Purposes Only Fe 8 a ge 8 s 83 = 
© 
oO 
3 2 es E 
g | NDC63323-010-02 1002 3 © =r 
= 4| GENTAMICIN 6 ® =a f 
a & | /MWECTION, USP § © —— 2 &§ —— 
< 2%! equivalent to 40 mg/mL Gentamicin 3 oO a = iy is =r 
Esore $ 2 z He ja rcs — 
iS a 8 iS secomcemence EOS er 
23 To i os ~ =p? £S6 — = 
52 a] For iM orlv Use. a o- == 5 5 3 | 1,000 USP Units/mL 7 3 = 
g i: =| Must be diluted for IV use. a 5 7s hs pps Ce For \VorSC Use Rx only Re = =o 
a : ; £ Sea = 0 © D 3 — 
Sais 2 ML Multiple Dose Vial a8 _ semawere ES © 4 | mmm es = 
or . L Se ea Bo 
25 5! Sterile Rx only <3 So Para & S © ©] 10 mb muttipte dose vial a3 & ho 
ea’ =. ae po = 
225 S88 Pee 3S) =o 
ges SAMPLE. NOT FOR HUMAN USE. gess 
o£ g Eee UMAN USE 
22 : =a) fal fey = 
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NDC 00000-0000-00 


EPINEPHRINE 
INJECTION, USP 


NDC 63481-358-01 


1:1000 (1 mg/ mL) 
CONTAINS NO SULFITES 
PRESERVATIVE 


2 
=) 


FOR IV, IM OR SC USE 
1 mb AMPULE 


Store between 15°-25°C 
Directions: See Package 


FOR IM, SC OR IV USE 


Endo Pharmaceuticals Inc. 


Chadds Ford, PA 19317 


__ SAMPLE 


from Endo Pharmaceuticals Inc. 


Rx only 


00000-0000-00 


w 
DELMAR | Cengage ra 

DB) C L Learning cup fob 
For Educational Purposes Only S rt 


) Cengage Learning 201 


d with permission 


E 
Use 


For questions 19 and 20, select and mark the amount to give on the correct syringe. 


19. Order: Humulin-N NPH U-100 insulin 48 units subcut 30 min a breakfast 


USE U-100 ONLY 


(Opposite Side) 


75 
8 
95 


© Cengage Learning 2013 


© Cengage Learning 2013 


20. Order: Novolin R regular U-100 insulin 12 units ¢ Novolin N NPH U-100 insulin 28 units subcut 
30 min a dinner 


USE U-100 ONLY 


__ Je SERS S398: | 
: Er hEEEE hE EERE Ene iam 


| 


© Cengage Learning 2013 


FEL. 


ou 
NO TNHN ON DOH SHE 
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Chapter 12—Reconstitution of Solutions 


For questions 21 through 26, specify the amount of diluent to add and the resulting solution concentration. 
Calculate the amount to give, and indicate the dose with an arrow on the accompanying syringe. Finally, 
make a reconstitution label, if required. 


21. Order: Zithromax 500 mg IV daily 


Reconstitute with mL diluent for a total solution volume of mL with a 
concentration of mg/mL. 
Give: mL 


Store at or below 86°F (30°C). NDC 0069-3150-83 


DOSAGE AND USE = 
Zithromax® 


See accompanying prescribing information 
Constitute to 100 mg/mL” with ; a ake f 
(azithromycin for injection) 


4.8 mL of Sterile Water For Injection 


Must be further diluted before use. 

For appropriate diluents and storage 
recommendations, refer to prescribing information. 
“Each mL contains azithromycin dihydrate 
equivalent to 100 mg of azithromycin, 

76.9 mg of citric acid, and sodium hydroxide 
for pH adjustment 


MADE IN IRELAND 


RSS 
é 


For I.V. infusion only 
STERILE 


equivalent to 


E607 
ilies 


(MMT IES 
055191362 


of azithromycin 
Distributed by 


Rx only Pfizer Labs 
Division of Pfizer Inc, NY, NY 10017 


Used with permission of Pfizer Inc. 


; ow 
- N © & lo € 
Ub seude eyed eee Lt | 


© Cengage Learning 2013 


22. Order: vancomycin 400 mg IV q.Gh 


Reconstitute with mL diluent for a total solution volume of mL witha 
concentration of meg/ mL. 
Give: mL. There is/are full dose(s) available in this vial. 
Pein Ee ke ees 
& 8] noces323-221-0 2210 = os =a 
3 &| STERILE 2 8 $8 22 2 
& > 5) VANCOMYCIN 28 RB £8 © =" 
= 2 =) HYDROCHLORIDE, usp Sy ee 3s to =_, 
ot w> 2 io £ 2 oO — 
E20 equivalent to EwSseonce - § © =n 
gg eo Sexges 882 § = Trp) 
a= tes¥eeses Sao . gS = 
- a be eee Sebo Se3 (Lee ~ == 
5 Vancomycin ae oles 825 Saez Bs 190) 
® For IV Use Rx only =5 ee2 sseess Oe: 5 mmm 
a Must be Furthe WeeSEes. S5oe O83 = fect 
= Diluted Before Use Se BSegergeses $e) S =o 
o SAMPLE. NOT FOR HUMAN USE. | 
£ 


-~- NM TM OR OD 


men enh | 
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23. Order: ceftriaxone 150 mg IV g.12h 


Reconstitute with mL diluent for a total solution volume of mL with a 
concentration of mg/mL. 
Give: mL 


NDC 0703-0315-01  FXony Each vial contains: ceftriaxone sodium SEO to 
powder equivalent to 250 mg ceftriaxone. © Reconstitution: 
ao ; Store 20° to 25°C 
C eftria XONE  Fort.m. Administration : See Package Insert een ve ioe : 
for Injection USP A 350 mg/mL concentration is not Controlled Room Temperature] 
’ recommended for the 250 mg vial since it Protect from Light. 
a may not be possible to withdraw the Storage After Reconstitution: 
750 mg entire contents. See Package Insert = 


For |.V. Administration ; See Package Insert ae ah Aa = 
For |.M. or |.V. Use Usual Dosage: See Package Insert posal ts) : «a 


Single Use Vial Iss. 9/2007 t= 
3961302450907 d= 


Used with permission from Teva 


Pharmaceuticals USA 


Package Insert instructions for IV administration: 
Add 2.4 ml diluent to 250 mg vial. After 
reconstitution, each 1 mL of solution contains 
approximately 100 mg equivalent of ceftriaxone. 
Reconstituted solution is stable at room temperature 
for 24 hours and refrigerated for 3 days. 


= = 
= = 
N o 
| | ; 
L] NY 
© Cengage Learning 2013 
24. Order: cefazolin 750 mg IM q.8h 
Reconstitute with mL diluent for a total solution volume of mL with a 
concentration of mg/mL. 
Give w= le 
For |.M. or L.V. Use. = 
NDC 00000-0000-00 To prepare solution for |.M. use, add 2.5 mL sterile water S ° 
for injection. Resulting solution contains approximate © v — 
volume of 3 mL (330 mg per mL). je one et) 
; : : hake well tect from light. ge> — | 
sterile cefazolin sodium — *h2ke welland protect from lig a 
Sas See accompanying literature for I.V. use. ae £ 7c — Se 
For Injection, USP Each vial contains sterile cefazolin sodium co oc — (an) 
equivalent to 1 gram of cefazolin. g yo S ere oO 
= The sodium content is 48 mg (2.1 mEq) = 3 SS (an) 
“N per gram of cefazolin. Ww 5 = | 
a Usual Adult Dose: 250 mg to 1 g every Qo 2 = oO 
iS Rx only six to eight hours, See accompanying literature. = (Ss) 
S £ Prior to reconstitution: Store at 25°C (77°F). mad =o 
o Ay See accompanying literature. | © se) 
S eC: Reconstituted solution is stable for 24 hours at Q ww =) 
= & “al room temperature, or 10 days if 
1) refrigerated (5°C or 41°F). | 
© 
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25. Order: Solu-Medrol 250 mg IV q.6h Store at controlled room NDC 0009-0758-01 
temperature 20° to ae | 
: : (68° to 77°F) [see USP]. | 
Reconstitute with mL Protect fromillght: | ee mg Doses Rx only 
. s Reconstitute with 8 mL | 
diluent for a total solution volume of Bactarleseae Wealerifor Solu-Medrol® 
: : Injection with Benzyl Alcohol. : so 
mL with a concentration Store solution at controlled | methylprednisolone a 
room temperature 20° to 25°C | sodium succinate Oo 
of meg/ iil (68° to 77°F) and use within | | for injection, USP a 
48 hours after mixing, Protect | ===}. 
: from light. : | 2 
Give: mL. There are DOSAGE AND USE: For intramuscular or ss 
: : See accompanying prescribing intravenous use —= 7 
full doses available in Raa | | o 
1 i “Each 8 mL (when mixed with es 
this vial. 8 mL of diluent) contains | 500mg" | —— Ss 
methylprednisolone sodium | | (RATES 
succinate equivalent to | | —ae fa 


Jee methylprednisolone, 500mg. | Recommended Diluent 
jx» Also contains monobasic | Contains Benzyl Alcohol 
jx SOdium phosphate anhydrous, as a Preservative 

6.4 mg; dibasic sodium i ot 
phosphate dried, 69.6 mg. LO een a | 
When necessary, pH was | 
adjusted with sodium | 


hydroxide. : Far E AT aS | 1681 
Fhe , apriicia i Upsea Cont 
Lyophilized in container. [Pfizer] onder ol Pemoa WHT ee? | 


Used with permission from Pfizer Inc. 
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26. Order: Vantin 100 mg p.o. q.12h 


Reconstitute with mL diluent for a total solution volume of mL witha 
concentration of mg per mL or mg/mL. 
iV) ae ae a S46 ee 
Q Rronty NDC 0009-3615-03 
i See 


je insert for dosage and complete 
pr information. 
Warning: Not for injection 
Store unconstituted product at controlled 
room temperature 20° to 25°C (68° to 77°F) 
pee USPI. See Eres ss SE ee) pe ina fas 
fefrigerator 2° to ° . 8, 
Iie ce befor nies toate Vantin’, 
tightly closed. The mixture may be used for 
14 days. Discard unused portion after 14 days. cefpodoxime proxetil 
Directions for mixing: Shake bottle to loosen for oral suspension, USP 
granules. Add appre 4/2 the total 
-amount of ¢ water required for 
gory wet he water = eee bs Shake 
Each 5 mb Of suspension contains 4 00 I Y } 
cefpodoxime proxetil equivalent to per5 mt 
100 mg cefpodoxime. 
U.S. Patent No. 4,668,783 
Licensed from Sankyo Company, Ltd., 
Japan 
Made by 
ees N.V./S.A., Puurs - Belgium 


= | 
RMR ilo | 


Equivalent to 100 mg per 5 mL 
cefpodoxime when constituted 


© Cengage Learning 2013 


Pharmacia & Upjohn Company 
A subsidiary of Pharmacia Corporation 


Kalamazoo, Ml 49001, USA mt! mid 
£17 160 105 50 ml (when mixed) 


ms HU erie 


27. How many full doses are available of the medication supplied for question 26? dose(s) 


| MAM 


Used with permission from Pfizer Inc. 


28. Will the medication supplied expire before it is used up for the order in question 26? 


Explain: 


Prepare the following therapeutic solutions. 


29. Order: 360 mL of 5 strength hydrogen peroxide diluted with normal saline 
Supply: 60 mL bottles of stock hydrogen peroxide solution 
Add mL solute and mL solvent. 


30. Order: 240 mL 2 strength Ensure 
Supply: 8 fl oz can of Ensure 


Add mL Ensure and mL water. 
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Refer to the following order for questions 31 and 32. 


Order: Give é strength Ensure 240 mL via NG tube q.3h 
Supply: Ready-to-use Ensure 8 fl oz can and sterile water 
31. How much sterile water would you add to the 8 fl oz can of Ensure? ss mL 


32. How many complete feedings would this make? feeding(s) 


Use the following information to answer questions 33 and 34. 
You will prepare formula to feed nine infants in the nursery. Each infant has an order for 4 fl oz of 5 
strength Isomil formula q.3h. You have 8 fl oz cans of ready-to-use Isomil and sterile water. 


33. How many cans of formula will you need to open to prepare the reconstituted formula for all nine 
infants for one feeding each? can(s) 


34. How many mL of sterile water will you add to the Isomil to reconstitute the formula for one 
feeding for all nine infants? mL 


Chapter 13—Pediatric and Adult Dosages Based on Body Weight 


Calculate and assess the safety of the following dosage. Mark safe dosage NDE SOOO ATT AS 
on the measuring device supplied. 


a5, Order: morphine 6 mg subcut q:4h p.r.n., severe pain for a child who 
weighs 67 Ib. Recommended pediatric dosage: 100 to 200 mcg/kg 
q.4h, up to a maximum of 15 mg/dose. 


8 mg/mL 
FOR sf OR (V 


SLOW IV USE 
1 mL 
DOSETTE® Vial 


PROTECT FROM LIGHT 
Do Not Use If Precipitated 


Mid. for an affiliate of 
Baxter Healthcare 


If the dosage ordered is safe, give mL. If not safe, 
explain why and describe what you should do. 


by: Elkins-Sinn 
Cherry Hill, NJ 08003 
400-825-00 


Lot: 


Exp.: 


Images courtesy of Baxter Healthcare Corporation. 


All rights reserved. 


oer —— ou 
—_=_ | TauMtTNMOEnN QD SE 
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36. Order: amoxicillin 75 mg p.o. q.6h 
for a 15 Ib child. Recommended 
dosage: See label. 


NDC 0093-4150-80 


AMOXICILLIN 


for Oral Suspension USP 
equivalent to 


125 mg per 5 mL 


amoxicillin when reconstituted according to directions. 


Q3LIWI7 WHVHdOAON 
‘Ag epeueg uj painjoejnuey 


N 
N3YQ1IHO JO HOW3Y 3H1 JO LNO SNOLLWOIGAW TIV ONY SIHL d33y 


*** suotynysuode, jo eg 


“shep pL saye uolsuadsns pajnj)jsuode, jo 


6Nz GLW epeued ‘oUoJ0) 
voriod pasnun pieosip s0}e186|4ja) ul 10 aunjesaduwiay Wood Je pasojs UaYyM, 


If the dosage ordered Is safe, 
reconstitute with 

mL diluent for a total solution 
volume of mL and 
a concentration of 

mg/mL and give 

mL. If not safe, explain why and 
describe what you should 

do. 


Usual Dosage: Adults — 250 mg - 500 ma every eight 
hours, depending on type and severity of infection. 
Children — 20 mg - 40 mg/kg/day in divided doses every 
eight hours, depending on type and severity of infection. 


EX only 


See accompanying literature. 
WARNING: NOT FOR INJECTION 


*[amjesadway wooy pajjoxuog gSp aes) 
(4.22 0) 89) 9.S2 91 .02 12 4apmod Aup asojg 


ujjporxowe 6 G/"¢ 0} UajeAINbe ayespAYH) UIIIIIXOWY 


ANVLHOdWI 


*pasoia AjyjyGy daey “Guisn esojag jjam ayeys 
~aoeds Hujyeys syed aj}jog pazissang 


0} Juajeninba ayespAyu 


Uasoo| 0} ajoq dey ‘ul 
ay} 0} ppy ‘Gujsuadsip 


S002/Z 3 A284 


Used with permission from Teva Pharmaceuticals USA. 
08-0S1L%-£600 


7 re) o © = 


Mn a 
3 


mL 


a 
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37. Order: phenytoin 100 mg IV t.i.d. for a child who weighs 20 kg. Recommended pediatric dosage: 
5 mg/kg/day in 2 to 3 divided doses. If the dosage ordered is safe, give millet 
safe, explain why and describe what you should do. 


Dosage-See N 0071-4475-45 ae. 

é package insert. STERI-VIAL® = 5 § 

= s s pe 2 ~ 

& | & only Dilanting 35 & 
j i ore zt 

2 Manufactured by: (Phenytoin Sodium g 25 9 ru) 

5 Parkedale Pharmaceuticals, Inc. Injection, USP) 225 8 iD 

& Rochester, Ml 48307 ready/mixed a Es = ~ 

ie 2] tale in5mL oy ° + 

> £| PARKE-DAVIS 250 mg inom cee ¢ + 

> | Div of Warner-Lambert Co 96 S = 

3 & | Morris Plains, NJ 07350 USA 5 mL ABE 6 

>) ot 


of se = 
ie © Xn © 
ed owed Ged 


=i 
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38. Order: cefaclor 187 mg p.o. q.i.d. for a child with otitis media who weighs 16 lb. Recommended 
dosage: See label. 


If the dosage ordered is safe, reconstitute with mL diluent for a total solution volume 
of mL and a concentration of mg/mL. Give mL. If not safe, 
explain why and describe what you should do. 


(au 5 oD 
253s 2 8 
=masaqz2 coc 2 x = 
oe as =i = SS 
@re255 8 of > 
Soc=z 2 @ i= 8 i= = i= 
SRS we a(S of es 2 S 
2222 # ae = 2 g i 
Sans = 957- = i = = i) 
SBtasS NDC 63304- (i & 25 8 = & = Pig 
[Se Db = a= = “ 
oS oS WSR os aS oS Da oa i=) 
ro sa se Ss ey SS ons ise} 
= =a = = S 
e| =eas =e ae ts et SS gS 
= = oe = = a SSS 
g| #8 ge See. 2) og ee ee So eee ee 
g oe = 85 G © oe ae —————— es 
= aS 24S ta Se ee SS es OC 
a = Ss tos ja £ = Ss 
2 = o£ 8 e 5 sz Sn Na 
= DB a = 3 ——— 
o S 228 ~~ 9c 6 225 es 
fos Sy Sais me = oS One wn a 
= = Lao = = = e=5 —_—— 
ra = es s —__——— > \ 
= For Oral Suspension USP =< 228 5 2.33 Om>>== \ 
as = 
= Soe 2 SS Seek BS 
ra) o sn) S S55 55 See nN 
z S Se 2 2 a] seoS + Nate 
2 3 © -= Ss SSS am ; SSS Nite 
2 (SS \ 
5 S 22 2.263223 So Ne 
== = DBLZESonF SS CE ERR / 
a SF Sie) Wes et SS! aes » / 
es f= = Se ®ssge85 [Sei ee 
= a & ' Gs ipa SSS ee i 
5 8 288 Seyeists? zzz: 
©) a SB> NESsSSsse 
t= = es yoy WS ah St > ) EN 
SS eS sec e Se hae GRAGRIERERES ies 
5 90 mL (when mixed S es espe5stss So 
is) when mixe a=] ce) Seek closes — \ 
: 2 2: 935259 == foe 
o GS =5 2e2s Sis] ———— N 
fe SHAKE WELL BEFORE USE eS Ss Sew a De fo) 
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a) Order: Kantrex GO mg IV q.8h for a child who weighs 16 Ib. The recommended dosage of 


Kantrex for adults and children is 15 mg/kg/day in 2 to 3 divided doses, not to exceed 
1.5 g/day. 


If the ordered dosage is safe, give mL. If not safe, explain why and describe what 
you should do. 


§ | NDC 0015-3812-20 x = 
2 | 78mg KANAMYCIN per 2 mL ue 3: #58 & 
2 238 ss suses 
5 | KANTREX® Sessis 2=zS8 
: agttes 2oo8 

> | Kanamycin Sulfate § egal ese o3< 
= =| Injection, USP agcde5 88 22 23 
2 = | Pediatric Injection geseilie 28s 
= © | FORI.M. ORI.V. USE Seng rsag goes 
= 8 | CAUTION: Federal law prohibits ckacbase docks 
a s dispensing without prescription. AVG/8/S1W St :3S00 WNWIXVN 


© Cengage Learning 2013 


b) Refer to the recommended dosage of Kantrex given in question 39(a). What would you expect 
the single q.8h dosage of Kantrex to be for an adult who weighs 275 Ib? 


mg/dose 
Describe the clinical reasoning you would use to prevent this medication error. 


Possible Scenario 

The physician ordered amoxicillin 50 mg p.o. q,i.d. for a child with an upper respiratory infection. 
Amoxicillin is supplied in an oral suspension with 125 mg per 5 mL. The nurse calculated the 
dose this way: 


W25me x 5 mL = 2 mL =125mL INCORRECT 


Potential Outcome 

The patient received a large overdose and should have received only 2 mL. The child would 
likely develop complications from the overdose of amoxicillin. When the physician was 
notified of the error, she would likely have ordered the medication discontinued and had 

extra blood lab work done. An incident report would be filed and the family would be notified 
of the error. 


Prevention 
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Chapter 14—Alternative Dosage Calculation Methods: 
Ratio-Proportion and Dimensional Analysis 


Use ratio-proportion in questions 41 through 44 to convert each of the following amounts to the unit 
indicated. Indicate the approximate equivalent used in the conversion. 


Equivalent Equivalent 


41. 1S mg = g 43. 625 mcg = mg 
42. 115 lb = kg 44.0.3 2g = mg 
You are to prepare medicines for patients assigned to your medication cart. The following labels 


represent the drugs you have available for questions 45 through 50. Use both ratio-proportion and 
dimensional analysis methods to calculate the dosages. 


NDC 10019-940-28 See package insert for routes of administration. 
Usual Dosage: Consult package insert for dosage and full 


aul 6 prescribing information. 


* * Each mL contains methotrexate sodium equivalent to 25 mg 
Injection, USP aoa re 


inactive ingredients: Sodium Chloride 0.490% w/v and Wat 
PRESERVATIVE FREE only ior fended Sodium Secs pot Gea acid 
200 mg (25 mg/ml) 


45. Order: methotrexate 175 mg IV stat 
Give: mL 


may be added to adjust pH to 8.5-8.7 during manutacture. 
Store at controlled room temperature 15°-30°C (59°-86°F). 
Sterile isotonic Liquid protect FROM LIGHT. Retain in carton until time of use. 
8 mL Single Dose Vial _ Discard any unused portion. 10-1047A 480-226-00 
Mid, for Baxter Realtheare Corp. afiiliate 
by: Bigmar Pharmaceuticals SA 
Barbengo, Switzerland 


Copyright Baxter International Inc. 


46. Order: famotidine 15 mg IV bolus stat 
Give: mL 


NDC 55390-029-10 
2 mL Single dose vial 
FAMOTIDINE 
FOR INTRAVENOUS USE 
INJECTION ONLY AFTER DILUTION. 

nenmemmaaenii USUAL DOSAGE: See package 

insert. 

Store at 2° to 8°C (36° to 46°F). 


* Manufactured for: 
Bedford Laboratories™ = 
Rx ONLY Bedford, OH 44146 FAM-V03 = 


Used with permission from Bedford 


Laboratories. 


47. Order: vancomycin hydrochloride 
500 mg IV qg.6h 


Give: mL 


NDC 63323-22110 22110 
STERILE 


VANCOMYCIN 
HYDROCHLORIDE, use 
equivalent to 

ia 
Vancomycin 
For IV Use Rx only 


Must be Further 
Diluted Before Use 


{MMi 
nOme2 


jatar for injection. 
° 
Jon, this vial may be 


igerator for 96 hours without 


it 
significant loss of potency. 


APP 


HU 
3-221- 


3 6332 


READ INSERT FOR PRECAUTIONS AND 
4017830 


DIRECTIONS BEFORE USE. 
Each vial contains: Vancomycin hydrochloride: 


equivalent to 500 mg vancomycin 


Usual Adult Dosage: 2 g nth Dilute contents 


Sterile, Lyophilized Preservative Free 
of the vial with 10 mL Sterile 

APP Pharmaceuticals, LLC 
Schaumburg, '. 60173 


After reco! 
stored ina 


Used with permission from APP 
Pharmaceuticals, LLC, whose 


SAMPLE. NOT FO 


Bs) 


HUMAN USE. 


products are available only in the 


United States. 


48. Order: Nitrostat 600 mcg SL p.rn., angina 


Store at Controlled Room Temperature - ~ 
20°-25°C (68°-77°F) [see use Leia (ee 


Dispense in original, unopened container. 2 
DOSAGE AND USE 100 Sublingual Tablets 


See accompanying prescribing information. 
Each tabl 4 r : H ® 
ach tablet contains 0.3 mg nitroglycerin. 1rosta 
(Nitroglycerin 
Tablets, USP) 
these tablets in the original container or ina 
supplemental Nitroglycerin container ‘ 


Keep this and all drugs out 

specifically labeled as being suitable for ae 

Nitroglycerin Tablets. Close tightly 0 . 3 m g ( 1 /200 g r) 
immediately after each use. 


Give: tablet(s) 


of the reach of children. 
Warning—To prevent loss of potency, keep 


Ill -FPO.RSS 
05-5930-32-2 


Manufactured by: Distributed by 


Pfizer Pharmaceuticals LLC [8210 | CED Pack A 
Vega Baja, PR 00694 8210 ora 


Division of Pfizer Inc, NY, NY 10017 


Used with permission from Pfizer Inc. 
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of 0.9% sodium chloride injection, USP only tu ES 
Reconstituted concentration is 40 mceg/mL. 


49. Order: metoclopramide 15 mg IV 4.3h X 3 doses =| 
P go 4: NDC 0703-4502-01 Bonly 
Cive: ae Metoclopramide 
a ae Injection, USP 
50. Order: levothyroxine 0.15 mg IV daily 10 mg/2 mL 
(5 mg/mL) 
Give: mL of metoclopramide present 
as the hydrochloride 
2 mL Single Dose Vial 
6 | For !Mor IV Use 
& PROTECT FROM LIGHT 
S| SIecor™ 
oe i pests ® |  SICOR Pharmaceuticals, Inc. 
ea Getta ht 4 fas poset hs se otencea rea i Irvine, CA 92618 
NDC 55890-880-10 © 
LEVOTHYROXINE ree cea See insert for complete ee, a mel ee | 
information ae Roel © 
et Ah ces Vial contains 200 mcg levothyroxine sodium, | © i | I| a I 1 I il 
RR 10 mg mannitol, 0.7 mg tribasic sodium : f= 
FOR IM oR IV USE ONLY et rie ar sodium hydroxide for pH —— ‘Sg 
justmen a = 
Use immediately after reconstitution with 5 mL | 5 Ht 5 0 c 0 b 


Used with permission of Bedford Laboratories. 


A Division of Ben Venue Laboratories. A 


Boehringer-Ingelheim Company. 


Biseiaires- ISG: Preservative free. Discard any unused portion. —— 
ae a Store at controlled room temperature, =i 
15° to 30°C (59° to 86°F). _—| 
LYOPHILIZED Manufactured for: — 
Bedford Laboratories™ 
Rx ONLY Bedford, OH 44146 LTR-V05 


Section 3 Board Examination Practice 


To obtain licensure, you will be required to pass a board examination. The following problems represent 
the various types of items on the NCLEX-RN (National Council Licensure Examination for Registered 
Nurses) and NCLEX-PN (National Council Licensure Examination for Practical Nurses) exams. 
Whether you will be taking one of these board examinations or one from another licensure board, 
alternate test items such as these are good practice. For additional practice, go to the online practice 
software that accompanies this text to respond to more interactive test items, including those using the 
calculator tool. 


51. NCLEX Fill-in-the-Blank Item 
To administer U-500 insulin in the hospital setting, you will use a syringe. 


Answer: 


52. NCLEX Multiple-Response Item 


Before administering medications, the nurse should be sure the drug given is safe and accurate. 
Which of the following is/are part of safe clinical practice for medication administration? (Place a 
check mark beside all that apply.) 


Answer: 

a. Gather information about the drug. 

b. Retrieve the right drug in the correct supply dosage. 
c. Estimate the reasonable amount to give. 


d. Calculate the correct dose amount to give. 
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53. NCLEX Exhibit Item 
Order: potassium chloride 40 mEq p.o. daily 


Deliver 15 mL a 
NDC 0121-1465-15 
POTASSIUM CHLORIDE 
ORAL SOLUTION USP 10% 


20 mEq per 15 mL 
Sugar Free Alcohol 5% 


DILUTE BEFORE USING 


MONA A 


Supply dosage: Look at the label pictured. 


How much potassium chloride will you prepare 
for the correct dose? (Place a check mark beside 
the correct answer.) 


Uy 


Used with permission from Pharmaceutical Associates, Inc. 


Answer: 
01) 05 O12 
Aiea OZ, 
FOR I INSTEON USE Oe 
ml Pi ea 
b. 15 SEE INSERT 
Cal tlo7, 
des mi: 


54. NCLEX Drag-and-Drop / Ordered-Response Item 


Copy the tasks from the box onto the list in the proper sequence to safely reconstitute an antibiotic 
powder with 2 mL diluent in order to administer 1 mL of the reconstituted drug. 


Answer: 


Add 2 mL sterile water to the antibiotic powder. 
Inject 2 mL air into the vial of sterile water. 
Mix the powder and sterile water. 

Withdraw | mL antibiotic solution. 


Withdraw 2 mL sterile water. 


Gather information about the drug. 


55. NCLEX Hot Box Item 


Identify the letter of the ratio factor of the dimensional analysis calculation that is set up incorrectly, 
resulting in the incorrect answer. 


Order: ampicillin 12.5 mg/kg IV PB q.6h 
Supply: 0.5 g per 2 mL 
Child’s weight: 45 Ib 


Ube lg 12.5 mg 1 kg 28125 a 
XmL=77r * Tooome * ke * 22 * 451b = Fagg mL = 0.063 mL = 0.06 mL 
A B G D E F 


(The correct answer is | mL. This dose, if given for several days, could result in a more serious 
infection because of a calculation error and a hazardous underdosage.) 


After completing these problems, see pages 642-647 to check your answers. Give yourself 1.8 
points for each correct answer. 


Perfect score = 100 My score = 


Minimum mastery score = 86 (48 correct) 


SECTION 


Advanced Calculations 


15 Intravenous Solutions, Equipment, and Calculations 
16 Body Surface Area and Advanced Pediatric Calculations 
17 Advanced Adult Intravenous Calculations 

Section 4 Self-Evaluation 

Essential Skills Evaluation: Posttest 


Comprehensive Skills Evaluation 
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i 


Use your online 
eletles Seppaliea| ¢= 
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Intravenous Solutions, Equipment, 
and Calculations 


OBJECTIVES 

Upon mastery of Chapter 15, you will be able to calculate intravenous (IV) solution flow rates for 
electronic or manual infusion systems. To accomplish this, you will also be able to: 

= Identify common IV solutions and equipment. 

= Calculate the amount of specific components in common IV fluids. 


= Define the following terms: IV, peripheral line, central line, primary IV, secondary IV, 
saline/heparin locks, IV piggyback (IV PB), and IV push. 


® Calculate milliliters per hour: mL/h. 
® Recognize the calibration, or drop factor, in gtt/mL, as stated on the IV tubing package. 
# Apply the formula method to calculate IV flow rate in gtt/min: 


TET x C (drop factor calibration) = R (rate of flow) 
a Apply the shortcut method to calculate IV flow rate in gtt/min: 


mL/h 
Drop factor constant 


= gtt/min 
Recalculate the flow rate when the IV is off schedule. 

Calculate small-volume IV PB. 

Calculate rate for [V push medications. 


Calculate IV infusion time. 


Calculate IV infusion volume. 439 
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ntravenous (IV) refers to the administration of fluids, nutrients, and medication through a vein. IV 
fluids are ordered for a variety of reasons. They may be ordered for replacement of lost fluids, to 
maintain fluid and electrolyte balance, or to administer IV medications. Replacement fluids are often 
ordered because of losses that may occur from hemorrhage, vomiting, or diarrhea. Maintenance fluids 
sustain normal fluid and electrolyte balance. They may be used for the patient who is not yet depleted but 
is beginning to show symptoms of depletion. They may also be ordered for the patient who has the potential 
to become depleted, such as the patient who is allowed nothing by mouth (NPO) for surgery. 

IV fluids and drugs may be administered by two methods: continuous and intermittent infusion. 
Continuous IV infusions replace or maintain fluids and electrolytes and serve as a vehicle for drug 
administration. Intermittent infusions, such as TV PB and IV push, are used for IV administration of 
drugs and supplemental fluids. Intermittent peripheral infusion devices, also known as saline or heparin 
locks, are used to maintain venous access without continuous fluid infusion. 

IV therapy is an important and challenging nursing responsibility. This chapter covers the essential 
information and presents step-by-step calculations to help you gain a thorough understanding and 
mastery of this subject. Let’s begin by analyzing IV solutions. 


IV SOLUTIONS 


IV solutions are ordered by a physician or prescribing practitioner; however, they are administered and 
monitored by the nurse. It is the responsibility of the nurse to ensure that the correct IV fluid is 
administered to the correct patient at the prescribed rate, following the same Six Rights for medication 
administration. [V fluids can be supplied in plastic solution bags or glass bottles, with the volume of the 
IV fluid container typically varying from 50 mL to 1,000 mL. Some IV bags may contain even more 
than 1,000 mL. Solutions used for total parenteral nutrition usually contain 2,000 mL or more in a single 
bag. The IV solution bag or bottle will be labeled with the exact components and amount of the IV 
solution. Health care practitioners often use abbreviations when communicating about the IV solution. 
Therefore, it is important for the nurse to know the common IV solution components and the solution 
concentration strengths represented by such abbreviations. 


Solution Components 


Glucose (dextrose), water, saline (sodium chloride, or NaCl), and selected electrolytes and salts are 
found in IV fluids. Dextrose and sodium chloride are the two most common solute components. Learn 
the following common IV component abbreviations. 


REMEMBER 
Common IV Component Abbreviations 


Abbreviation Solution Component 
Pe ee EE AE A eee ee eee 
D Dextrose 


W Water 

S Saline 

NS Normal saline (0.9% NaCl) 
NaCl Sodium Chloride 

RL Ringer’s Lactate 

LR Lactated Ringer’s 


Solution Strength 


The abbreviation letters indicate the solution components, and the numbers indicate the solution strength 
or concentration of the components (as shown in the examples that follow, such as DW). The numbers 
may be written as subscripts in the medical order. 


Courtesy of Baxter Healthcare Corporation. All rights reserved. 
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FIGURE 15-1 IV solution label: D,W FIGURE 15-2 IV solution label: DLR 
LOT EXP [ 
© © “can 2864 1 tC) 1000 mL NDC 0074-7929-09 


LACTATED RINGER'S and 


5% Dextrose Hira RS 
njection, USP es 


Ls 
Injection USP ett 60k conan eose noneus — 7 


5 g; SODIUM LACTATE, ANHYD. 310 mg; 
SODIUM CHLORIDE 600 mg; POTASSIUM 


i) 


19 


CHLORIDE 30 mg; CALCIUM CHLORIDE, 


DIHYDRATE 20 mg IN WATER FOR INJECTION —3 
1000 mL pH ADJUSTED WITH HCI 


EacH 100 mL contains 5 g Dextrose Hyonous USP ELECTROLYTES PER 1000 mL (NOT INCLUDING —__ 
— pH 4.0 (3.2 T0 6.5) Osmotarity 252 mOsmol/L (CALC) pH ADJUSTMENT): SODIUM 130 mEq; 
STERILE NONPYROGENIC SINGLE DOSE CONTAINER ADDITIVES * POTASSIUM 4 mEq; CALCIUM 3 mEq; CHLORIDE —A 
MAY BE INCOMPATIBLE CONSULT WITH PHARMACIST IF AVAILABLE © 109 mEq; LACTATE 28 mEq 
WHEN INTRODUCING ADDITIVES USE ASEPTIC TECHNIQUE MIX 525 mOsmol/LITER (CALC). pH 4.9 (4.0 to 6.5) 
THOROUGHLY DO NOT STORE DOSAGE INTRAVENOUSLY AS CAUTION: DO NOT ADMINISTER CALCIUM 
—— DIRECTED BY A PHYSICIAN SEE DIRECTIONS CAUTIONS SQUEEZE CONTAINING SOLUTIONS CONCURRENTLY 
AND INSPECT INNER BAG WHICH MAINTAINS PRODUCT STERILITY WITH STORED BLOOD. NOT FOR USE IN THE mn hy 
DisCARD IF LEAKS ARE FOUND MUST NOT BE USED IN SERIES TREATMENT OF LACTIC ACIDOSIS 
CONNECTIONS DO NOT ADMINISTER SIMULTANEOUSLY WITH BLOOD = ADDITIVES MAY BE INCOMPATIBLE. CONSULT — 
DO NOT USE UNLESS SOLUTION IS CLEAR FEDERAL (USA) LAW c WITH PHARMACIST, IF AVAILABLE. WHEN 
— PROHIBITS DISPENSING WITHOUT PRESCRIPTION STORE UNIT IN INTRODUCING ADDITIVES, USE ASEPTIC 6 
MOISTURE BARRIER OVERWRAP AT ROOM TEMPERATURE . HLY AN ae 
(25°C/77°F) UNTIL READY TO USE AVOID EXCESSIVE HEAT SEE Deeae GRA E ae eee, aA ae 


[or | = 


INSEAD USE. USUAL DOSAGE: SEE INSERT. STERILE, 
7 gb NONPYROGENIC. USE ONLY IF SOLUTION IS 
i = ® CLEAR AND CONTAINER IS UNDAMAGED —7 
S MUST NOT BE USED IN SERIES CONNECTIONS 
Oo 
s SX Rx only — 
I 3 TATEY) 
Baxter 8 : as 
w=— BAXTER HEALTHCARE CORPORATION Viaflex® CONTAINER ot 8 Vv —8 
aunt aes a poe eusne & 2 @ABBOTT 1999 Ref. 59-0005-2/R5-9/99 PRINTED IN USA 
JADE IN. ‘OR PRODUCT INFORMATION n 
eae : = ABBOTT LABORATORIES, NORTH CHICAGO, IL 60064,USA  — 
> 
wo 
9 g 2 
= 0} © si 3 
[ab} 


EXAMPLE 1 & 


Suppose an order includes D,W. This abbreviation means dextrose 5% in water and is supplied as 5% 
Dextrose Injection, as in Figure 15-1. This means that the solution strength of the solute (dextrose) is 
5%. The solvent is water. Recall from Chapter 8 that parenteral solutions expressed in a percent indicate 
X g per 100 mL. Read the IV bag label and notice that each 100 mL contains 5 g dextrose. 


EXAMPLE 2 8 
Suppose a nurse writes D,LR in the nurse’s notes. This abbreviation means dextrose 5% in Lactated 
Ringer’s and is supplied as Lactated Ringer’s and 5% Dextrose Injection, as in Figure 15-2. 


EXAMPLE 3 ® 


An order states D,NS 1,000 mL IV q.6h. This order means administer 1,000 mL 5% dextrose in 
normal saline intravenously every 8 hours and is supplied as 5% Dextrose and 0.9% Sodium 
Chloride (NaCl), as in Figure 15-3. Normal saline is the common term for 0.9% NaCl, because it 
has the same concentration of sodium chloride normally present in the blood. Another name is 
physiologic saline. The concentration of sodium chloride in normal saline is 0.9 g (or 900 mg) per 
100 mL of solution. | 


Another common saline IV concentration is 0.45% NaCl, as in Figure 15-4. Notice that 0.45% NaCl 
is half the strength of 0.9% NaCl, which is normal saline. Thus, it is usually written as 5 NS for half 
normal saline. Another saline solution strength is 0.225% NaCl (also abbreviated as 7 NS) 

The goal of intravenous therapy, achieved through fluid infusion, is to maintain or regain fluid and 
electrolyte balance. When dextrose or saline (solute) is diluted in water for injection (solvent), the result 


is an IV solution that can be administered to maintain or approximate the normal blood plasma. Blood 
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FIGURE 15-3 IV solution label: D,NS FIGURE 15-4 IV solution label: 0.45% NaCl 
LOT EXP 
c) 1000 mL NDC 0074-7941-09 1 [, 
© © NDC een =| 


5% DEXTROSE = 
and 0.9% —] 

SODIUM CHLORIDE — " 

Injection, USP re 


EACH 100 mL CONTAINS DEXTROSE, —3 
HYDROUS 5 g; SODIUM CHLORIDE __ 
900 mg IN WATER FOR INJECTION. 
ELECTROLYTES PER 1000 mL: SODIUM —4 
154 mEq; CHLORIDE 154 mEq. 

560 mOsmol/LITER (CALC) == 
pH 4.3 (3.5 to 6.5) 

ADDITIVES MAY BE INCOMPATIBLE —5 
CONSULT WITH PHARMACIST, IF 
AVAILABLE. WHEN INTRODUCING — 
ADDITIVES, USE ASEPTIC TECHNIQUE, 

MIX THOROUGHLY AND DO NOT STORE —6 
Sees ~ «= SINGLE-DOSE CONTAINER. FOR I.V. USE 
s=emeee= USUAL DOSAGE: SEE INSERT. STERILE, — 
“~~ NONPYROGENIC. USE ONLY IF 
SOLUTION 1S CLEAR AND CONTAINER |S —7 
UNDAMAGED, MUST NOT BE USED IN 

SERIES CONNECTIONS 


Rx only ay HEX) 


@ABBOTT 2000 —Ref. 59-0035-2/R4-10/99 PRINTED INUSA 8 
ABBOTT LABORATORIES, NORTH CHICAGO, IL 60064, USA 


| 


IHN 


Courtesy of Baxter Healthcare Corporation. All rights reserved. 


0.45% Sodium Chloride 
Injection USP 


500 mL 


= EacH 100 mL CONTAINS 450 mg Sopium CHLorRipe USP 


pH 5.0 (4.5 10 7.0) mEq/L Sopium 77 CHLORIDE 77 HyYPOTONIC 
Osmotarity 154 mOsmol/L (calc) STERILE NONPYROGENIC SINGLE 
DOSE CONTAINER ADDITIVES MAY BE INCOMPATIBLE CONSULT WITH 
PHARMACIST IF AVAILABLE WHEN INTRODUCING ADDITIVES USE ASEPTIC 
TECHNIQUE MIX THOROUGHLY DO NOT STORE DOSAGE INTRAVENOUSLY 
AS DIRECTED BY A PHYSICIAN SEE DIRECTIONS CAUTIONS SQUEEZE AND 
INSPECT INNER BAG WHICH MAINTAINS PRODUCT STERILITY DISCARD IF LEAKS 
ARE FOUND MUST NOT BE USED IN SERIES CONNECTIONS DO NOT USE 
UNLESS SOLUTION IS CLEAR FEDERAL (USA) LAW PROHIBITS DISPENSING 
WITHOUT PRESCRIPTION STORE UNIT IN MOISTURE BARRIER OVERWRAP AT 
ROOM TEMPERATURE (259C/77°F) UNTIL READY TO USE AVOID EXCESSIVE 
HEAT SEE INSERT 


Baxter 

BAXTER HEALTHCARE CORPORATION _‘ Viaflex@® CONTAINER 

DeerFieLo IL 60015 USA PL 146@ PLastic Lh 

Mabe in USA FOR PRODUCT INFORMATION 3, 
CaLt 1-800-933-0303 v 


or serum concentration is described in terms of tonicity or osmolarity and 1s measured in milliOsmols 
per liter, or mOsm/L. IV fluids are concentrated and classified as isotonic (the same tonicity or 
osmolarity as blood and other body serums), hypotonic (lower tonicity or osmolarity than blood and 
other body serums), or hypertonic (higher tonicity or osmolarity than blood and other body serums). 
Normal saline (0.9% NaCl, or physiologic saline) is an isotonic solution. The osmolarity of a 
manufactured solution is detailed on the printed label. Look for the mOsm/L in the fine print under the 


solution name in Figures 15-1 through 15-4. 


Figure 15-5 compares the three solution concentrations to normal serum osmolarity. Parenteral 
therapy is determined by unique patient needs, and these basic factors must be considered when ordering 


and infusing IV solutions. 


FIGURE 15-5 Comparison of IV solution concentrations by osmolarity 


Normal Serum Osmolarity (Normal Average Tonicity—All Ages) 280-320 mOsm/L 


-_ CO Oo 


Hypotonic (<250 mOsm/L) Isotonic (250-375 mOsm/L) Hypertonic (>375 mOsm/L) 
Solvent exceeds solute—used Solvent and solutes are Solutes exceed solvent—used 
to dilute excess serum balanced—used to expand to correct electrolyte 
electrolytes, as in volume and maintain normal imbalances, as in loss from 
hyperglycemia tonicity excess vomiting and diarrhea 


Example of IV solution: Examples of IV solution: Examples of IV solution: 


0.45% Saline (154 mOsm/L) 0.9% Saline (308 mOsm/L) 


Lactated Ringer’s (273 mOsm/L) (560 mOsm/L) 


5% Dextrose in Water 
(525 mOsm/L) 


5% Dextrose and Lactated 
Ringer’s (252 mOsm/L) 


5% Dextrose and 0.9% NaCl 
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Solution Additives 


Electrolytes also may be added to the basic IV fluid. Potassium chloride (KCI) is a common IV additive 
and is measured in milliequivalents (mEq). The order is usually written to indicate the amount of 
milliequivalents per liter (1,000 mL) to be added to the IV fluid. 

EXAMPLE a 


The physician orders D,NS 1,000 mL IV c 20 mEq KCI/L q.6h. This means to infuse 1,000 mL 5% 
dextrose and 0.9% sodium chloride IV solution, with 20 milliequivalents potassium chloride added per 
liter every 8 hours. 


QUICK REVIEW 


m Pay close attention to IV abbreviations: letters indicate the solution components, and numbers 
indicate the concentration or solution strength. 


Dextrose and sodium chloride (NaCl) are common IV solutes. 
Solution strength expressed as a percent (%) indicates the number of g per 100 mL. 
Normal saline is 0.9% sodium chloride: 0.9 g NaCl per 100 mL solution. 


IV solution tonicity, or osmolarity, is measured in mOsm/L. 


D.W and normal saline are common isotonic solutions. 


Review Set 32 : : 


For each of the following IV solutions labeled A through H: 


a. Specify the letter of the illustration corresponding to the fluid abbreviation. 
b. List the solute(s) of each solution, and identify the strength (g/mL) of each solute. 
c. Identify the osmolarity (mOsm/L) of each solution. 


d. Identify the tonicity (isotonic, hypotonic, or hypertonic) of each solution. 


a. b. S. d. 
Petter or Solutes and Osmolarity Tonicity 
matching strength (mOsm/L) 
illustration 

i NS 

2 DW. 

3. D,NS 

4. D, 5NS 

5. D, 4NS 

Omak 


7. D, $NS € 20 mEq KCV/L 
1 
8. SNS 


After completing these problems, see pages 647-648 to check your answers. 


Courtesy of Abbott Laboratories. 


Courtesy of Abbott Laboratories. 


-— 


c) 500 mL NDC 0074-7924-03 


5% DEXTROSE and 


0.225% SODIUM CHLORIDE 
Injection, USP 


EACH 100 mL CONTAINS DEXTROSE, HYDROUS 5 g; 
SODIUM CHLORIDE 225 mg IN WATER FOR INJECTION. 
ELECTROLYTES PER 1000 mL: SODIUM 38.5 mEq; 
CHLORIDE 38.5 mEq. 

329 mOsmol/LITER (CALC). pH 4.3 (3.5 to 6.5). 
ADDITIVES MAY BE INCOMPATIBLE. CONSULT WITH 
PHARMACIST, IF AVAILABLE. WHEN INTRODUCING 
ADDITIVES, USE ASEPTIC TECHNIQUE, MIX 
THOROUGHLY AND DO NOT STORE. SINGLE-DOSE 
CONTAINER. FOR I.V. USE. USUAL DOSAGE: SEE 
INSERT. STERILE, NONPYROGENIC. USE ONLY IF 
SOLUTION IS CLEAR AND CONTAINER IS UNDAMAGED. 
MUST NOT BE USED IN SERIES CONNECTIONS. 


/. 
Rx only C3) 
@ABBOTT 2000 “Ref. 59-0023-2/R4-10/99 PRINTED IN USA 
ABBOTT LABORATORIES, NORTH CHICAGO, IL 60064, USA 
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ln 


> 


c] 1000 mL NDC 0074-7983-09 


OM 


0.9% 


SODIUM CHLORIDE —! 
INJECTION, USP —?2 


EACH 100 mL CONTAINS SODIUM 
CHLORIDE 900 mg IN WATER FOR —3 
INJECTION. ELECTROLYTES PER 1000 mL 
SODIUM 154 mEq; CHLORIDE 154 mEa. ea 
308 mOsmol/LITER (CALC). 
pH 5.6 (4.5 to 7.0) ae 
ADDITIVES MAY BE INCOMPATIBLE 
CONSULT WITH PHARMACIST, IF 
AVAILABLE WHEN INTRODUCING 
ADDITIVES, USE ASEPTIC TECHNIQUE, MIX — ty 
THOROUGHLY AND DO NOT STORE 
SINGLE-DOSE CONTAINER. FOR 
INTRAVENOUS USE. USUAL DOSAGE: SEE 
INSERT. STERILE, NONPYROGENIC. USE —6 
~ ONLY IF SOLUTION IS CLEAR AND 
CONTAINER IS UNDAMAGED. MUST NOT — 
BE USED IN SERIES CONNECTIONS 


1) 0 O30074 798309 4 


Row QB GHB) -g 


ABBOTT 2001 Ref. 59-0016-2/R4-7/01 PRINTED IN USA 
ABBOTT LABORATORIES, NORTH CHICAGO, IL 60064, USA 


lo 


Courtesy of Abbott Laboratories. 


Courtesy of Abbott Laboratories. 


— 


20 mEq POTASSIUM 


1000 mL NDC 0074-7902-09 — ] 


POTASSIUM ~> 
CHLORIDE -, 


in 5% Dextrose and 
0.45% Sodium Chloride _, 


Injection, USP 
EACH 100 ml CONTAINS POTASSIUM 
CHLORIDE 149 mg; SODIUM CHLORIDE 450 mg; 5 


DEXTROSE, HYDROUS 5 g IN WATER FOR 
INJECTION. MAY CONTAIN HCI FOR pH 
ADJUSTMENT. ELECTROLYTES PER 1000 mL —_ 
{NOT INCLUDING JONS FOR pH ADJUSTMENT): 
POTASSIUM 20 mEq; SODIUM 77 még; 
CHLORIDE 97 mEq. —6 
4A7 mOsmal/LITER (CALC) pH 4.2 (3.5 to 6.5) 


ADDITIVES MAY BE INCOMPATIBLE. 
CONSULT WITH PHARMACIST, IF 
AVAILABLE. WHEN INTRODUCING 
ADDITIVES, USE ASEPTIC TECHNIQUE, 

MIX THOROUGHLY AND 00 NOT STORE. 


SINGLE-DOSE CONTAINER. FOR I.V. USE. = 
USUAL DOSAGE: SEE INSERT. STERILE, 
NONPYROGENIC. USE ONLY IF SOLUTION IS 

CLEAR AND CONTAINER IS UNDAMAGED. —8 
MUST NOT BE USED IN SERIES CONNECTIONS. 


Rx ont ao Bi2 — 
Y a3) CATE 
ABBOTT 2000 Ret. 59-0151-2/R5-8/00 V PRINTED IN USA 9 
ABBOTT LABORATORIES, NORTH CHICAGO, IL 60064, USA 


401) 0 030074 790209 $ 


NN 


— 


c) 1000 mL NDC 0074-7926-09 


5% DEXTROSE 
and 0.45% = 
SODIUM CHLORIDE = 
Injection, USP “i: 


EACH 100 mL CONTAINS DEXTROSE, —3 
HYDROUS 5 g; SODIUM CHLORIDE 

450 mg IN WATER FOR INJECTION. aad 
ELECTROLYTES PER 1000 mL: SODIUM —4 
77 mEq; CHLORIDE 77 mEq. 

406 mOsmol/LITER (CALC) = 
pH 4.3 (3.5 to 6.5). 

ADDITIVES MAY BE INCOMPATIBLE. —5 
CONSULT WITH PHARMACIST, IF 
AVAILABLE. WHEN INTRODUCING o—_ 
ADDITIVES, USE ASEPTIC TECHNIQUE, 

MIX THOROUGHLY AND DO NOT STORE. —6 
SINGLE-DOSE CONTAINER, FOR I.V. USE. 

USUAL DOSAGE: SEE INSERT. STERILE, 
NONPYROGENIC. USE ONLY IF 
SOLUTION IS CLEAR AND CONTAINER IS lic 
UNDAMAGED. MUST NOT BE USED IN 7 


SERIES CONNECTIONS, 


Rx only ex 
V 
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LOT EXP 


© © 280064 
NDC 0338-0017-04 


5% Dextrose 
Injection USP 


1000 mL 


EacH 100 mL contains 5 g Dextrose HyoRous USP 
pH 4.0 (3.2 To 6.5) Osmotarity 252 mOsmol/L (CALC) 
STERILE NONPYROGENIC SINGLE DOSE CONTAINER ADDITIVES 
MAY BE INCOMPATIBLE CONSULT WITH PHARMACIST IF AVAILABLE 
WHEN INTRODUCING ADDITIVES USE ASEPTIC TECHNIQUE MIX 
THOROUGHLY DO NOT STORE DOSAGE INTRAVENOUSLY AS 
DIRECTED BY A PHYSICIAN SEE DIRECTIONS CAUTIONS SQUEEZE 
AND INSPECT INNER BAG WHICH MAINTAINS PRODUCT STERILITY 
DISCARD IF LEAKS ARE FOUND MUST NOT BE USED IN SERIES 
CONNECTIONS DO NOT ADMINISTER SIMULTANEOUSLY WITH BLOOD 
Do NOT USE UNLESS SOLUTION IS CLEAR FEDERAL (USA) LAW 
PROHIBITS DISPENSING WITHOUT PRESCRIPTION STORE UNIT IN 
MOISTURE BARRIER OVERWRAP AT ROOM TEMPERATURE 
(25°C/77°F) UNTIL READY TO USE AVOID EXCESSIVE HEAT SEE 
INSERT 


Baxter 
BaxTER HEALTHCARE CORPORATION Viaflex® CONTAINER 
Deerrieto IL 60015 USA PL 146® Piastic 


/*. 
For proouct iNFoRMATION C3) 
Catt 1-800-933-0303 v 


© © 


Mabe In USA 


Io |or |& |e IN 


IN 


&) 1000 mL 


@©ABBOTT 2000 


5% DEXTROSE 
and 0.9% —] 
SODIUM CHLORIDE — 
Injection, USP = 


NDC 0074-7941 -09 


EACH 100 mL CONTAINS DEXTROSE, —3 


HYDROUS 5 g; SODIUM CHLORIDE 
900 mg IN WATER FOR INJECTION. 


ELECTROLYTES PER 1000 mL: SODIUM —4 


154 mEq; CHLORIDE 154 mEq. 
560 mOsmol/LITER (CALC). Zn 
pH 4.3 (3,5 to 6.5). 


109 4 


794 


CONSULT WITH PHARMACIST, IF 
AVAILABLE. WHEN INTRODUCING — 
ADDITIVES, USE ASEPTIC TECHNIQUE, 


(01) 0 030074 


SINGLE-DOSE CONTAINER. FOR 1.V. USE. 
USUAL DOSAGE: SEE INSERT. STERILE, —. 
NONPYROGENIC. USE ONLY IF 


ADDITIVES MAY BE INCOMPATIBLE. —5 


MIX THOROUGHLY AND DO NOT STORE. —6 


SOLUTION IS CLEAR AND CONTAINER IS —7 


UNDAMAGED. MUST NOT BE USED IN 


SERIES CONNECTIONS. 


/\ 
Rx only 3) 
V 
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LOT 


EXP 


© © NDC ees _ 1 


_ 0.45% Sodium Chloride _ , 
Injection USP 


500 mL 


™ EacH 100 mL CONTAINS 450 mg Sovium CHLoRiIoe USP ™ 3 
pH 5,0 (4.5 T0 7,0) mEq/L Sopium 77 CHLORIDE 77 HYPOTONIC 

154 mOsmol/L (caLc) STERILE NONPYROGENIC SINGLE 
DOSE CONTAINER ADDITIVES MAY BE INCOMPATIBLE CONSULT WITH 
PHARMACIST IF AVAILABLE WHEN INTRODUCING ADDITIVES USE ASEPTIC 
TECHNIQUE Mix THOROUGHLY DO NOT STORE DOSAGE INTRAVENOUSLY 

= AS DIRECTED BY A PHYSICIAN SEE DIRECTIONS CAUTIONS SQUEEZE AND om 4 
INSPECT INNER BAG WHICH MAINTAINS PRODUCT STERILITY DISCARD IF LEAKS 
ARE FOUND MUST NOT BE USED IN SERIES CONNECTIONS DO NOT USE 
UNLESS SOLUTION IS CLEAR FEDERAL (USA) LAW PROHIBITS DISPENSING 
WITHOUT PRESCRIPTION STORE UNIT IN MOISTURE BARRIER OVERWRAP AT 
ROOM TEMPERATURE (25°C/77°F) UNTIL READY TO USE AVOID EXCESSIVE 
HEAT SEE INSERT 


OSMOLARITY 


Baxter 
BaxTeR HEALTHCARE CORPORATION ——Viaflex® CONTAINER 
Deenrieto IL 60015 USA 


Maoe in USA 


PL 146® ptastic 


ty. 
For PRODUCT INFORMATION 3,5 
Catt 1-800-933-0303 v 


c) 500 mL 


NDC 0074-7929-03 


LACTATED RINGER'S and 


(01) 0 030074 792903 0 


5% DEXTROSE 


Injection, USP 


EACH 100 mL CONTAINS DEXTROSE, HYDROUS 5 g; SODIUM 
LACTATE, ANHYD. 310 mg; SODIUM CHLORIDE 600 mg; 
POTASSIUM CHLORIDE 30 mg; CALCIUM CHLORIDE, DIHYDRATE 
20 mg IN WATER FOR INJECTION. pH ADJUSTED WITH HCI 
ELECTROLYTES PER 1000 mL (NOT INCLUDING pH ADJUSTMENT): 
SODIUM 130 mEq; POTASSIUM 4 mEq; CALCIUM 3 mEq; CHLORIDE 
109 mEq; LACTATE 28 mEq. 525 mOsmol/LITER (CALC). pH 4.9 (4.0 
to 6.5). CAUTION: DO NOT ADMINISTER CALCIUM CONTAINING 
SOLUTIONS CONCURRENTLY WITH STORED BLOOD. NOT FOR USE 
IN THE TREATMENT OF LACTIC ACIDOSIS. ADDITIVES MAY BE 
INCOMPATIBLE. CONSULT WITH PHARMACIST, IF AVAILABLE. 
WHEN INTRODUCING ADDITIVES, USE ASEPTIC TECHNIQUE, MIX 
THOROUGHLY AND DO NOT STORE. SINGLE-DOSE CONTAINER 
FOR 1.V. USE. USUAL DOSAGE: SEE INSERT. STERILE, 
NONPYROGENIC. USE ONLY IF SOLUTION IS CLEAR AND 
CONTAINER 1S UNDAMAGED. MUST NOT BE USED IN SERIES 
CONNECTIONS. 


Rx only C35 


©@ABBOTT 1999 V Ref. 59-0001-2/R5-9/99 PRINTED IN USA 
ABBOTT LABORATORIES, NORTH CHICAGO, IL 60064, USA 
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CALCULATING COMPONENTS OF IV SOLUTIONS 
WHEN EXPRESSED AS A PERCENT 


Recall from Chapter 8 that solution strength expressed as a percent (%) indicates the number of g per 
100 mL. Understanding this concept allows you to calculate the total amount of solute per IV order. 


EXAMPLE | @ 

Order: D,W 1,000 mL IV g.6h 

Calculate the amount of dextrose in 1,000 mL D.W. 
This can be calculated using ratio-proportion. 


Recall that percent indicates g per 100 mL; for example, D, 5% dextrose or 5 g dextrose per 100 mL 
of solution. 


Ee. Xg 


100 mL =~ 1,000 mL 
100X = 5,000 
100X _ 5,000 

100 ~ 100 
Leste 


1,000 mL of D,W contains 50 g of dextrose. 


EXAMPLE 2 @ 
Order: D, {NS 500 mL IV 4.6h 
Calculate the amount of dextrose and sodium chloride in 500 mL. 


D, = dextrose 5% = 5 g dextrose per 100 mL 


=e ee 
100 mL 500 mL 
10OXE= 2500 
100X _ 2,500 
100 100 


X = 25 g (dextrose) 


INS = 0.225% NaCl = 0.225 g NaCl per 100 mL 


(Recall that NS, or normal saline, is 0.9% NaCl; therefore, INS iS 1 X 0.9% = 0.225% NaCl.) 


0.225 g X g 
100 mL 500 mL 
100X = 112.5 
IOO< — ike 
100 ~ +100 


X = 1.125 g (NaCl) 


500 mL D, INS contains 25 g dextrose and 1.125 g sodium chloride. 


This concept is important, because it helps you understand that IV solutions provide much more than 
fluid. They also provide other components. For example, now you know what you are administering to 
your patient when the IV order prescribes D,W. Think, “I am hanging DW intravenous solution. Do I 
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know what this fluid contains? Yes, it contains dextrose as the solute and water as the solvent in the 
concentration of 5 g of dextrose in every 100 mL of solution.” Regular monitoring and careful 
understanding of intravenous infusions cannot be stressed enough. 


QUICK REVIEW ' 
™ Solution concentration expressed as a percent is the number of g of solute per 100 mL solution. 


Review Set 33 : 


Calculate the amount of dextrose and/or sodium chloride in each of the following IV solutions. 


1. 1,000 mL of D,NS 6. 3 Lof DNS 
dextrose g dextrose g 
sodium chloride g sodium chloride g 
2. 500 mL of D, NS 7. 0.5 L of D,. 4NS 
dextrose g dextrose 
sodium chloride g sodium chloride g 
35200 mL or 1D. W 8. 300 mL of D,, 0.9% NaCl 
dextrose g dextrose g 
4. 750 mL of NS sodium chloride g 
sodium chloride g Os 2 Lot D0 2257NaGl 
5. 500 mL of D, 0.225% NaCl dextrose g 
dextrose g sodium chloride ee 
sodium chloride g 10. 0.75 L of 0.45% NaCl 


sodium chloride 


isle) 


After completing these problems, see page 648 to check your answers. 


IV SITES 


IV fluids may be ordered via a peripheral line, such as a vein in the arm or leg, or sometimes a scalp 
vein for infants, if other sites are inaccessible. Blood flowing through these veins can usually dilute the 
components in IV fluids. Glucose or dextrose is usually concentrated between 5% and 10% for 
short-term IV therapy. Peripheral veins can accommodate a maximum glucose concentration of 12%. 
The rate of infusion in peripheral veins should not exceed 200 mL in 1 hour. 

IV fluids that are transparent flow smoothly into relatively small peripheral veins. When blood 
transfusion or replacement is needed, a larger vein is preferred to facilitate ease of blood flow. Whole 
blood or its components, especially packed cells, can be viscous and must be infused within a short 
period of time. 

IV fluids may also be ordered via a central line, in which a special catheter is inserted to access 
a large vein, for example, in the chest. The subclavian vein may also be used for a central line. 
Central lines may be accessed either directly through the chest wall or indirectly via a neck vein or 
peripheral vein in the arm. If a peripheral vein is used to access a central vein, you may see the term 
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peripherally inserted central catheter or PICC line. Larger veins can accommodate higher 
concentrations of glucose (up to 35%) and other nutrients and faster rates of IV fluids (greater than 
200 mL in | hour). They are often utilized if the patient is expected to need IV therapy for an 


extended period. 


MONITORING IVs 


The nurse is responsible for monitoring the patient regularly during an IV infusion. 


CAUTION 
Generally, the IV site and infusion should be checked at least every 30 minutes to 1 hour (according to 
hospital policy) for the volume of remaining fluids, correct infusion rate, and signs of complications. 


The major complications associated with IV therapy are phlebitis, infiltration, and infection at the IV 
site. Phlebitis occurs when the vein becomes irritated, red, or painful. (THINK: warm and cordlike vein.) 
Infiltration is when the IV catheter becomes dislodged from the vein and IV fluid escapes into the 
subcutaneous tissue. (THINK: cool and puffy skin.) Should phlebitis or infiltration occur, the IV is 
discontinued and another IV site is chosen to restart the IV. The patient should be instructed to notify 
the nurse of any pain or swelling. 


PRIMARY AND SECONDARY IVs 


Primary IV tubing packaging and set are shown in Figures 15-6, 15-7(a), and 15-7(b). This IV set is used 
for a typical or primary IV. Primary IV tubing includes a drip chamber, one or more injection ports, and 
a roller clamp and is long enough to be attached to the hub of the IV catheter positioned in the patient’s 
vein. The drip chamber is squeezed until it is half full of IV fluid, and IV fluid is run through the tub- 
ing prior to attaching it to the IV catheter to ensure that no air is in the tubing. The nurse can either reg- 
ulate the rate manually using the roller clamp (Figure 15-7a) or place the tubing in an electronic infusion 
pump (Figures 15-13 through 15-15). | 

Secondary IV tubing is used when giving medications. Secondary tubing is “piggybacked” into the 
primary line (Figure 15-8). This type of tubing generally is shorter and also contains a drip chamber and 
roller clamp. This gives access to the primary IV catheter without having to start another IV. You will 
notice that in this type of setup, the secondary IV set, or piggyback, is hung higher than the primary IV 
to allow the secondary set of medication to infuse first. When administering primary IV fluids, choose 
primary IV tubing; when hanging piggybacks, select secondary IV tubing. IV piggybacks are discussed 
further at the end of this chapter. 


FIGURE 15-6 Primary intravenous infusion set package label 


e|GLEARLINK System (2085418 
_|CONTINU-FLO Solution Set 

-|with DUO-VENT Spike : | | 
21105” (2.7 m) 

-|3 Luer Activated Valves beget 


Male Luer Lock Adapter 


Eg ee eet ee ta 


Fe ee Eee ee 


ee ee eran ee ee ee PE EE oy ee eee 


Injection port 


— 


Drip chamber 


Roller clamp 
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Standard straight gravity-flow IV system 


IV solution bag : 


Regular IV . 
1,000°mL 


1 liter IV solution 
bag: The numerals 1-9 indicate 100 
mL each: 1 = 100 mL, 2 = 200 mL... 
= 900 mL, for a total IV solution 
volume of 1,000 mL 


oe. 
See BT ae 
ncn MAM gst 

oust 


BR, ANS INSPECT inwen aaa WM! 


Images courtesy of Baxter Healthcare Corporation. All rights reserved. 
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BLOOD-ADMINISTRATION TUBING 


When blood is administered, a standard blood set (Figure 15-9) or a Y-type blood set (Figure 15-10) is 
commonly used. The “Y” refers to the two spikes that are attached above the drip chamber. One spike 
is attached to the blood container, and the other spike is attached to normal saline. Normal saline is used 
to dilute packed cells and to flush the IV tubing at the beginning and at the end of the transfusion. Blood 
is usually infused manually by gravity, and the roller clamp on the line is used to adjust the rate. Some 
electronic pumps may also be used for infusion of blood. In such cases, the nurse would program the 
pump in mL/h, and then the pump would regulate the blood infusion. Blood infusion is calculated the 
same as any other I'V fluid. 


IV FLOW RATE 


The flow rate of an IV infusion is ordered by the physician. It is usually prescribed in mL/h and 
measured in mL/h or gtt/min. Later sections of this chapter will describe these calculations. It is the 
nurse’s responsibility to regulate, monitor, and maintain this flow rate. Regulation of intravenous 
therapy is a critical skill in nursing. Because the fluids administered are infusing directly into the 
patient’s circulatory system, careful monitoring is essential to be sure the patient does not receive too 
much or too little [V fluid and medication. It is also important for the nurse to accurately set and 
maintain the flow rate to administer the prescribed volume of the IV solution within the specified time 
period. The nurse records the IV fluids administered and IV flow rates on the IV administration record 
(IVAR) (Figure 15-11). 

IV solutions are usually ordered for a certain volume to run for a stated period of time, such as 
125 mL/h or 1,000 mL q.sh. The nurse will use electronic or manual regulating equipment to monitor 
the flow rate. The calculations you must perform to set the flow rate will depend on the equipment used 
to administer the IV solutions. 

Nurses often label ITV bags with a tape marking the infusion times (Figure 15-12), which provides a 
quick visual check if the IV is infusing on time as prescribed. These labels are attached to the IV bag 
and indicate the start and stop times of the infusion, as well as how the IV. should be progressing. Each 
hour, from the start time to the stop time, the nurse should mark the label at the level where the solution 
should be. As a convenience, stock IV bags may be supplied with custom labels with pre-marked time 
intervals (Figure 15-12a). The hourly intervals are marked for liter bags infusing over 6, 8, 10, and 
12 hours. Nurses may also use plain tape and mark the hourly time intervals manually (Figure 15-12b). 
The example in Figure 15-12 demonstrates an infusion tape adhered to a liter IV bag (1,000 mL) with a 
flow rate to be set at 25 gtt/min. The nurse intends to infuse the 1 L in 10 hours at 100 mL/h. Each hour 
is marked on the tape, beginning at 0700 (7:00 AM) when the IV started and ending at 1700 (5:00 pm) 
when the IV should be complete. 


ELECTRONICALLY-REGULATED IVs 


Most often, IV solutions are regulated electronically by an infusion device—i.e., an IV pump. The use 
of an electronic IV pump will be determined by the need to strictly regulate the IV. Manufacturers supply 
special volumetric tubing that must be used with their infusion devices. This special tubing ensures 
accurate, consistent IV infusions. Each device can be set for a specific flow rate and will set off an alarm 
if this rate is interrupted. Electronic units today are powered by direct current (from a wall outlet) as well 
as an internal rechargeable battery. The battery takes over when the unit is unplugged to allow for 
portability and patient ambulation. 

Infusion pumps represent significant threats to patient safety, with various performance problems 
leading to both over- and underinfusion, as well as delays in therapy administration. The FDA (2010a) 
reports that from 2005 to 2009, infusion pump manufacturers recalled 87 different pumps to address 
safety issues. During the same period, the FDA received more than 56,000 adverse-event reports 


FIGURE 15-9 Standard blood set 


© Cengage Learning 2013. 
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FIGURE 15-10 Y-type blood set 
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FIGURE 15-11 Intravenous Administration Record 


© Cengage Learning 2013. 
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FIGURE 15-12(a) Section of 
1 liter (1,000 mL) IV bag labeled 
with pre-marked custom tape 


Follow the marking in the white 
column to infuse 1 liter in 10 h. 


FIGURE 15-12(b) Section of 
1 liter (1,000 mL) IV bag labeled 
with plain tape 


i 
j 


"starting if? POO 


« Par 
PAT NO. 4.517,480 


For use on VIAFRLEX® 
1,000 mL Container 


: Drops/min. Rate /Hr. 
67 by 12) 


Place arrow 
even with 
1 


Approximate 
: 1, anh 


Courtesy of TimeMed Labeling Systems, Inc., and Maureen Tremel. 


cule 


Infusion Start Time corresponds to 


top level of fluid. The lV bag may ___, 0700 


contain a O or no marking. 


The custom time tape is placed to _ 080 O 
line up 100 with the 1 mark. oe 
This indicates that 100 mL has infused. _ 


(ror eae eae 


At 1200, after 5 hours of infusing ‘a 
at 100 mL/h, 500 mL should =—> |, 
remain in the IV bag. 5 


The ending time indicates when 
the bag will be completely empty. 


454 


Alaris® System. Courtesy of CareFusion. 
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associated with IV pumps, including numerous injuries and deaths. While infusion pumps are designed 
to improve patient safety and provide more accurate delivery of IV therapy, they can present serious 
problems. 

There are several strategies recommended by the FDA (2010b) to reduce patient risk when using 
infusion pumps: planning ahead, labeling, and frequent checking. Planning ahead includes having a 
backup plan to replace IV pumps with mechanical or electrical failures, such as maintaining a 
backup unit or temporarily switching to a manually-regulated IV, and calling on another nurse to 
monitor a high-acuity patient while securing an alternate infusion device. Labeling the IV bag with 
time-strip indicators (Figure 15-12) and using interval infusion-limiting devices such as Buretrols 
(Chapter 16, Figure 16-3) are two other plan-ahead strategies to ensure safe and accurate IV therapy. 
IV fluid and medication labels should be prominently displayed on the infusion pump and the tubing 
at the port of entry. Apply the Six Rights of safe medication administration to IV pumps: right patient 
is getting the right fluid and medication via the right IV pump programmed to deliver the right 
dosage at the right rate and volume with the right documentation. Double-check high-alert drugs 
such as heparin or insulin with another clinician; this is especially critical when infusing with an IV 
pump. Double-checks should be done alone and apart from one another, and results compared. 
Finally, careful patient and device monitoring for over- or underinfusion and per your facility’s 
required time frames will reduce risk of serious patient injury. 

Infusion pumps (Figure 15-13) do not rely on gravity but maintain the flow by displacing fluid at 
the prescribed rate. Resistance to flow within the system causes positive pressure in relation to the flow 
rate. The nurse or other user may preset a pressure-alarm threshold. When the pressure sensed by the 
device reaches this threshold, the device stops pumping and sets off an alarm. The amount of change 
in pressure that results from infiltration or phlebitis may be insufficient to reach the alarm threshold. 
Therefore, users should not expect the device to stop infusing in the presence of these conditions. 

A syringe pump (Figure 15-14) is a type of electronic infusion pump. It is used to infuse fluids or 
medications directly from a syringe. It is most often used in the neonatal and pediatric areas when small 
volumes of medication are delivered at low rates. It is also used in anesthesia, hospice, labor and delivery, 
and critical care when the drug cannot be mixed with other solutions or medications or to reduce the volume 
of diluent fluid delivered to the patient. Syringe pumps can deliver in up to 16 different modes, including 
mL/h, volume/time, dose or body-weight modes, mass modes such as units/h, and other specialty modes. 


FIGURE 15-13 Alaris® System with large volume infusion 
pumps and Auto-ID module for medication administration 
(primary infusion pump and two secondary pumps) 


Bee ees agian sy = HT PONTE RIENCE 


te IHFURE tans, 


Alarig’ Pump @ carefusion Alaris* PC 


weg Ouatdralls® 


Alals™ system. VOULESY OF Ualerusivr. 


AlaflS™ oystem. Courtesy oF Carerusion. 
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FIGURE 15-14(a) — Alaris® System with Syringe 
module used in neonatal unit 


FIGURE 15-14(b) Syringe pump 


2O@ 


Courtesy of Smiths Medical. 


A patient-controlled analgesia (PCA) pump (Figure 15-15) is used to allow the patient to self- 
administer [V medication to control postoperative and other types of severe pain. The physician or other 
prescribing practitioner orders the pain medication, which is contained in a prefilled syringe locked 
securely in the IV pump. The patient presses the control button and receives the pain medication 
immediately rather than waiting for someone to bring it. The dose, frequency, and a safety “lock out” time 
are ordered and programmed into the pump, which delivers an individual therapeutic dose. The pump 
stores information about the frequency and dosage of the drug requested by and delivered to the patient. 
The nurse can display this information to document and evaluate pain-management effectiveness. 


FIGURE 15-15(a) _ Alaris® System with PCA (patient FIGURE 15-15(b) Syndeo PCA 
controlled analgesia) module, along with pump (patient-controlled analgesia) 
module for use as primary and secondary infusions syringe pump 


and physiological respiratory monitoring modules 


04/11/05 13:27 
Are the Date 


and Time correct? 
If so, press YES. 
if not, press NO. 


Cy 


Courtesy of Baxter Healthcare Corporation. All rights reserved. 
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CAUTION 
All electronic infusion devices must be monitored frequently (at least every 30 minutes to 1 hour) to 
ensure proper and safe functioning. Check the policy in your facility. 


CALCULATING FLOW RATES FOR INFUSION 
PUMPS IN mL/h 
When an electronic infusion pump is used, the [V volume is ordered by the physician and programmed 


into the device by the nurse. These devices are regulated in mL/h. Usually, the physician orders the IV 
volume to be delivered in mL/h. If not, the nurse must calculate it. 


RULE 
To regulate an IV volume by electronic infusion pump calibrated in mL/h, calculate: 


Total mL ordered 
Total h ordered 


= ml/h (rounded to a whole number or tenths, depending on equipment) 


CAUTION 


Some IV pumps are capable of delivering IV fluids in tenths of a milliliter. Check the equipment you 
have available before deciding to round flow rates to whole milliliters per hour (mL/h). For this text, 
we will assume that the equipment you have available is programmable in whole milliliters only, so 
you should round mL/h to a whole number for problems in this text, unless directed otherwise. 


EXAMPLE 
Order reads: D,W 250 mL IV over the next 2 h by infusion pump 


Step 1 Think The pump is set by the rate of mL per hour. So, if 250 mL is to be infused in 
2 hours, how much will be infused in | hour? 125 mL will be infused in 
1 hour; the pump should be set at 125 mL per hour. 


Step 2 Calculate Use the formula: 


Total mL ordered 
Total h ordered 


= mL/h 


125 
FeO’, — IPS iim, 
Th. ahaa 125: mL/h 
i 


Therefore, set the pump at 125 mL per hour (125 mL/h). 


In most cases, it is easy to calculate mL/h by dividing total mL by total h. However, an IV with 
medication added or an IV PB may be ordered to be administered in less than I hour by an electronic 
infusion device, but the pump must still be set in mL/h. 


RULE 
Total mL ordered : _ Total mL ordered ., 60 min 
TOG Ordered OU Ls Total min ordered “1h  ~ Mh (rounded to a whole number or 


tenths, depending on equipment) — 
Notice that min cancel. 
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KXAMPLE 
Order: ampicillin 500 mg IV in 50 mL D, 5NS in 30 min by infusion pump 


Step 1 Think The infusion pump is set at the rate of mL per hour. If 50 mL is to be infused 
in 30 minutes, then 100 mL will be infused in 60 minutes, because 100 mL 
is twice as much as 50 mL and 60 minutes is twice as much as 30 minutes. 
Set the rate of the infusion pump at 100 mL/h to infuse 50 mL per 30 min. 

Total mL ordered 
Total min ordered 


Step 2 Calculate x 60 min/h = mL/h 


50 mL VO vai 
50 ml SK 60 path 


30 waif Th. ~ 100 mL/h 


CAUTION 


Typical values of mL/h to expect in calculations are in the range of 50 to 200 mL/h. Use this 
guideline as part of checking for reasonable answers. 


QUICK REVIEW 
For electronic infusion regulators: 


Total mL ordered _ L/h 


ve Total h ordered 


m If the infusion time is less than 1 hour, then 
Total mL ordered i ‘ 
Totalmin ordered 00 Min/h= mln 


= Round mL/h to a whole number or tenths, depending on equipment. 


Review Set 34 : 


Calculate the flow rate at which you will program the electronic infusion pump for the following IV 
orders. 


1. DW1L IV to infuse in 10 h 7. D,LR 500 mL IV in 4h 

Flow rate: mL/h Flow rate: mL/h 
2. NS 1,800 mL IV to infuse in 15 h 8. 0.45% NaCl GOO mL IV in 3h 

Flow rate: mL/h Flow rate: mL/h 
3. D,W 2,000 mL IV in 24h 9. antibiotic in 150 mL D,W IV in 2h 

Flow rate: mL/h Flow rate: mL/h 
4. NS 100 mL IV PB in 30 min 10. NS 3LIVin 24h 

Flow rate: mL/h Flow rate: mL/h 
5. antibiotic in 30 mL DW IV in 15 min 11. LR injection 1.5 LIV in 24h 

Flow rate: mL/h Flow rate: mL/h 
G2 NS)2.5 Lav in| 20h 12. DW 240 mL IV in 10 h 

Flow rate: mL/h Flow rate: mL/h 


458 


© Cengage Learning 2013 


Section 4 sees Advanced Calculations 


13. D,W 750 mL IV in 5h 15. D, 0.45% NaCl 380 mL IV in 9h 
Flow rate: mL/h Flow rate: mL/h 

14. D,NS 1.5 LIV in 12 h 
Flow rate: mL/h 


After completing these problems, see page 648 to check your answers. 


MANUALLY-REGULATED IVs 


As a backup to an IV pump, or when an electronic infusion pump is unavailable, the clinician can use a 
standard straight gravity-flow IV system to administer fluids, medications, and nutrients. In this case, 
the nurse must manually regulate the IV flow rate. To do this, the nurse must calculate the ordered IV 
rate based on a certain number of drops per minute (gtt/min). This actually represents the ordered 
milliliters per hour, as you will shortly see in the calculation. 

The number of drops falling per minute into the IV drip chamber (Figures 15-7a and 15-16) is counted 
and regulated by opening or closing the roller clamp. You place your digital or analog watch with a second 
hand at the level of the drip chamber and count the drops as they fall during a 1-minute period or fraction 
thereof (referred to as the watch count). This manual, gravity-flow rate depends on the IV tubing 
calibration, called the drop factor. 


RULE 
Drop factor = gtt/mL 


The drop factor is the number of drops per milliliter (gtt/mL) a particular IV tubing set will deliver. It is 
determined by the size of the tubing or needle releasing the drops into the drip chamber (Figure 15-16). 
The drop factor is stated on the IV tubing package and varies according to the manufacturer of the IV 
equipment. For example, the tubing depicted in Figure 15-6 delivers 10 gtt/mL. The wider tubing delivers 


FIGURE 15-16 Intravenous drip chambers; comparison of 
(a) macrodrops and (b) microdrops . 


© Cengage Learning 2013 


(b) 
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larger drops (macrodrops); therefore, there are fewer drops in | mL (Figure 15-16a). The small needle 
delivers very small drops; therefore, there are many drops in | mL (Figure 15-16b). The standard 
microdrop IV tubing is available in various sizes that deliver 10, 15, or 20 drops per mL (gtt/mL). The 
microdrop tubing delivers 60 gtt/mL. Hospitals typically stock one macrodrop tubing for routine adult IV 
administration and the microdrop tubing for situations requiring more exact measurement or to manage a 
very slow infusion rate. 

Figure 15-16 compares macrodrops and microdrops. Figure 15-17 illustrates the size and number of 


drops in | mL for each drop factor. Notice that the fewer the number of drops per milliliter, the larger 
the actual drop size. 


FIGURE 15-1/ Comparison of calibrated drop factors 
1 mL demic 


10 gtt/mL 15 gtt/mL 20 gtt/mL 


a Standard or macrodrop Seda Microdrop calibration 


© Cengage Learning 2013 


QUICK REVIEW 
= Drop factor = gtt/mL 


™ The drop factor is stated on the IV tubing package. 
= Macrodrop factors: 10, 15, or 20 gtt/mL 
= Microdrop factor: 60 gtt/mL 


Review Set 35 


Identify the drop factor calibration of the IV tubing pictured. 


Cc) LATEX-FREE 


PRIMARY I.V. SET, 


Convertible Pin, 80 Inch 
with Backcheck Valve 

and 2 Injection Sites 
Piggyback 


Courtesy of Abbott Laboratories 


Ie gtt/mL 
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C] lifeShicid® LATEX-FREE 


HEMA?® Il Y-TYPE BLOOD SET, 


Nonvented, 100 Inch 
with 2 Prepierced Injection Sites 10 
and Secure Lock <Y 


of Abbott Laboratories 


Courtesy 


Ds gtt/mL 


CLEARLINK System 
CONTINU-FLO Solution Set *¥°#6s 
105" (2.7 m) 60 
3 Injection Sites 

Male Luer Lock Adapter 


with Retractable Collar 60 drops/mL 
Approx. 


e Corporation 


sy of Baxter Healthcar 


All rights reserved 


Courte 


3 gtt/mL 


Cc) 


PRIMARY I.V. SET, 
Vented, 70 Inch 


with Y-Injection Site 
MICRODRIP® 


urtesy of Abbott Laboratories 


4. gtt/mL 


_ | CLEARLINK System 
__ | CONTINU-FLO Solution Set 2cé541s 
é = 106" (2.7 m), 3 Injection Sites 


Male Luer Lock Adapter 10 drops/mL 
Approx. 


a) ett/mL 


After completing these problems, see page 648 to check your answers. 
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EE CALCULATING FLOW RATES FOR MANUALLY- 
REGULATED IVs IN gtt/min 


In this section, you will learn two methods to calculate IV flow rate for manually-regulated IVs: the formula 
method and the shortcut method. 


Formula Method 


The formula method can be used to determine the flow rate in drops per minute (gtt/min). 


RULE 
[| The formula method to calculate IV flow rate for manually-regulated IVs ordered in mL/h or for a 
prescribed number of minutes is: 


V es 
Tek 


aa x Calibration or drop factor (gtt/mL) = Rate (gtt/min) 


In this formula: 
V: volume to be infused designated in mL; ordered by the prescriber (primary infusion) or 
recommended by the pharmacist or a drug reference guide (such as for an [V PB medication) 


T: time required to infuse V, converted to minutes; ordered by the prescriber (primary infusion) or 
recommended by the pharmacist or a drug reference guide (such as for an [IV PB medication) 


C: calibration of tubing (drop factor) in gtt/mL; noted on package 
R: rate of flow in gtt/min. Think: The unknown is the watch count. 
The rate of IV fluid and IV medications is expressed as a specific volume to be infused in a certain 


time period. Most IV fluid orders are written as X mL/h, which means X mL in 60 minutes. However, 
some IV medications are to be administered in less than | hour—for example, over 30 minutes. 


MATH TIP 
When using the formula method to calculate IV flow rates, carry calculations to one decimal place. 
Round gtt/min to the nearest whole number, because you can watch count only whole drops. 


Let’s look at some examples of how to calculate the flow rate or watch count in gtt/min. 


EXAMPLE | & 
The physician orders D,W IV at 125 mL/h. The infusion set is calibrated for a drop factor of 10 gtt/mL. 
Calculate the IV flow rate in gtt/min. Notice that the mL cancel out, leaving gtt/min. 


1 
ipsa iG 10g = Ts gtt 
60 min 1 mi 6 min 
6 


(2S) inl, 
60 min 


Se x 10 gtt/mL = = 20,8 gtt/min = 21 gtt/min 


Use your watch to count the drops, and adjust the roller clamp to deliver 21 gtt/min. 
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EXAMPLE 2 
Order: Lactated Ringer's lV at 150 mL/h. The drop factor is 15 gtt/mL. 


| 
x 1 gtt/mE = IU gt 315 ett/min = 38 gtt/min 


4 min 


— 150 mt 
~ 66 min 
4 


V 
7 xC 
EXAMPLE 3 = 

Order: ampicillin 500 mg IV in 100 mL of NS to infuse over 45 min 

The drop factor is 20 gtt/mL. Notice that the time is less than | hour. Also notice that the 500 mg does 


not figure into the calculations, because it is the dosage of ampicillin dissolved in the IV fluid. Only 
the total volume of 100 mL is needed to complete the calculations. 


Y xc = Wet x 20 stmt = PS" = 44.4 ott/min = 44 gtt/min 


45 min 45 min 


MATH TIP 


When the IV drop factor is 60 gtt/mL (microdrop sets), then the calculated flow rate in gtt/min will 
result in the same number as the volume ordered in mL/h. 


EXAMPLE 4 a 
Order: D,NS IV at 50 mL/h. The drop factor is 60 gtt/mL. 


00 mal, 


T Xe ~ 66 min 


I 
x 66 gtt/mak = 50 gtt/min 


Notice that the order of 50 mL/h is the same as the flow rate of 50 gtt/min when the drop factor is 60 
gtt/mL. This will always be the rule when the drop factor is 60 gtt/mL. 


Sometimes the prescriber will order a total IV volume to be infused over a total number of hours. In 
such cases, first calculate the mL/h (rounded to tenths), then calculate gtt/min (rounded to a whole 
number). 


RULE 


The formula method to calculate !V flow rate for manually-regulated IVs ordered in total volume and 
total hours is: 


Total mL 
Total hours 


Step 1 = ml/h (round result to tenths) 


Step 2 ¥ x C = R (round result to a whole number) 


EXAMPLE a 
Order: NS IV 3,000 mL per 24 h. Drop factor is 15 gtt/min. 


: Total mL 3,000 mL 
a — — 5) 
Step 1 Total h 74h 125 mL/h 


Step 2 x xC=R 


| 
125 mL — 125 at 45 ptt 7 125: stt : : 
60min * /5 gttmL = 60 min Imt ~ 4min ~ 21-2 gt/min = 31 gtt/min 
4 
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CAUTION 


Typical values of gtt/min to expect in calculations are in the range of 20 to 100 gtt/min. Use this 
guideline as part of checking for reasonable answers. 


QUICK REVIEW 


m The formula method to calculate the flow rate, or watch count, in gtt/min for manually-regulated 
IV rates ordered in mL/h or mL/min is: 


Vv : : 
7 ACR: REC * Calibration or drop factor (gtt/mL) = Rate (gtt/min) 


= When total volume and total hours are ordered, first calculate mL/h. 


= When the IV drop factor is 60 gtt/mL (microdrop sets), then the calculated flow rate in gtt/min 
will result in the same number as the volume ordered in mL/h. 


= Round gtt/min to a whole number. You can only count whole drops. 


‘Review Set 36 - ; 


1. State the rule for the formula method that is used to calculate IV flow rate in gtt/min when mL/h 
are known. 


Calculate the flow rate or watch count in gtt/min. 


2. Order: D\W 3,000 mL IV at 125 mL/h Te Order De iNS 1L to infuse in Gh 
Drop factor: 10 gtt/mL Drop factor: 15 gtt/mL 
gtt/min gtt/min 
3. Order: LR 250 mL IV at 50 mL/h 8. Order: D,NS IV at 150 mL/h 
Drop factor: 60 gtt/mL Drop factor: 20 gtt/mL 
gtt/min gtt/min 
4. Order: NS 100 mL bolus IV to infuse 9. Order: NS 150 mL bolus IV to infuse in 
in 6O min 45 min 
Drop factor: 20 gtt/mL Drop factor: 15 gtt/mL 
gtt/min __s gttt/min 
SeOtler.D. 5NS IV with 20 mEq KCl per liter 10. Order: D,W antibiotic solution 80 mL 
to run at 25 mL/h IV to infuse in GO min 
Drop factor: 60 gtt/mL Drop factor: 60 gtt/mL 
gtt/min ee StU 
6. Order: two 500 mL units of whole blood IV 11. Order: packed red blood cells 480 mL 
to be infused in 4h IV to infuse in 4h 
Drop factor: 20 gtt/mL Drop factor: 10 gtt/mL 


att/min gtt/min 
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12. Order: D,W IV at 120 mL/h 14. Order: LR 2,500 mL IV at 165 mL/h 
Drop factor: 15 gtt/mL Drop factor: 20 gtt/mL 
gtt/min gtt/min 
13. Order: D; 0.45% NaCl IV at 15. Order: D,LR 3,500 mL IV to run at 
50 mL/h 160 mL/h 
Drop factor: 20 gtt/mL Drop factor: 15 gtt/mL 
gtt/min gtt/min 


After completing these problems, see page 649 to check your answers. 


Shortcut Method 


By converting the volume and time in the formula method to mL per h (or mL per 60 min), you can 
use a shortcut to calculate flow rate. This shortcut is derived from the drop factor (C), which cancels 
out each time and reduces the 60 min (T). You are left with the drop factor constant. Look at these 
examples. 


EXAMPLE 1 @ 
Administer normal saline 1,000 mL IV at 125 mL/h with a microdrop infusion set calibrated for 60 
gtt/mL. Use the formula * x C = R. 


125 mi 
60 min 


1 


V = ] Sgt ; 
po E= xX 66 gtt/mE = ‘“igitce 125 gtt/min 


The drop factor constant for an infusion set with 60 gtt/mL is 1. Therefore, to administer 125 mL/h, 
set the flow rate at 125 gtt/min. Recall that when the drop factor is 60, then the number of gtt/min = 
the number of mL/h. 


EXAMPLE 2 
Administer NS 1,000 mL IV at 125 mL/h with 20 gtt/mL infusion set. 


V 
7 XC= 


125 mt 
60 min 


x 26 ett/mE = RS = 41.6 gtt/min = 42 ett/min 


Drop factor constant = 3 


Each drop factor constant is obtained by dividing 60 by the drop factor calibration from the 
infusion set. 


REMEMBER 

Drop Factor Drop Factor Constant 

10 gtt/mL = 6 | 
15 gtt/mL a4 

20 gtt/mL = 3 

60 gtt/mL P= | 


Chapter 15 meee Intravenous Solutions, Equipment, and Calculations 465 


Most hospitals consistently use infusion equipment manufactured by one company. Each 
manufacturer typically supplies one macrodrop and one microdrop system. You will become 


familiar with the supplier used where you work; therefore, the shortcut method is practical, quick, 
and simple to use. 


RULE 


The shortcut method to calculate IV flow rate is: 
mL/h 
Drop factor constant 


= gtt/min 


Let’s review four examples using the shortcut method. 


EXAMPLE 1 @ 


Order reads: DW 1,000 mL IV at 125 mL/h. The infusion set is calibrated for a drop factor of 
10 gtt/mL. Drop factor constant: 6 


mL/h Era ae 
Drop factor constant  S'/™n 
25 mL/h : : 
tom = 20.8 gtt/min = 21 gtt/min 


EXAMPLE 2 & 
Order reads: LR 1,000 mL IV at 150 mL/h. The drop factor is 15 gtt/mL. Drop factor constant: 4 


mL/h 
Drop factor constant 


150 mL/h 
4 


= gtt/min 


= 37.5 gtt/min = 38 gtt/min 


EXAMPLE 3 = 
Order reads: D, 5NS 200 mL IV in 2 h. The drop factor 1s 20 gtt/mL. Drop factor constant: 3 


5 Total mL _ 
Step 1 Tomlh w/b 
3) 
200 — 100 mL/h 
oan mL/h a 
step < Drop factor constant gtt/min 
100 mLIh — 33.3 gtt/min = 33 gtt/min 


EXAMPLE 4 ® 
Order reads: D,NS 500 mL IV at 50 mL/h. The drop factor is 60 gtt/mL. Drop factor constant: 1 


oo = gtt/min 
Drop factor constant © 
SE Sy gtt/min 


Remember: When the drop factor is 60 (microdrop), set the flow rate at the same number of gtt/min 
as the number of mL/h. 
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CAUTION 

For the shortcut method to work, the rate has to be written in mL/h. The shortcut method 
will not work if the time is less than 1 hour or is calculated in minutes, such as 30 or 

90 minutes. 


QUICK REVIEW 
® The drop factor constant is 60 divided by the drop factor. 


Drop Factor Drop Factor Constant 

10 gtt/mL 6 

15 gtt/mL 4 

20 gtt/mL 3 | 

60 gtt/mL 1 — Set the flow rate at the same number of gtt/min as the number of mL/h. 
mL/h 


= Drop factor constant — gtt/min 


Review Set 37 : 


1. The drop factor constant is derived by dividing by the drop factor calibration. 


Determine the drop factor constant for each of the following infusion sets. 
2. 60 gtt/mL 

a2 0Foc/ mlz 

pels: otymle 

. 10 gtt/mL 


Nn nA LF W 


. State the rule for the shortcut method to calculate the IV flow rate in gtt/min. 


Calculate the IV flow rate in gtt/min using the shortcut method. 


7. Order: D,W 1,000 mL IV to infuse 11. Order: D,5W 400 mL IV to infuse at 
at 200 mL/h ' 50 mL/h 
Drop factor: 15 gtt/mL Drop factor: 10 gtt/mL 
Flow rate: gtt/min Flow rate: gtt/min 


8. Order: DW 750 mL IV to infuse at 125 mL/h_ ~—:12. Order: NS 3 L IV to infuse at 125 mL/h 


Drop factor: 20 gtt/mL Drop factor: 15 gtt/mL 
Flow rate: gtt/min Flow rate: gtt/min 
9. Order: D,W 0.45% Saline 500 mL IV to 13. Order: D,LR 500 mL IV to infuse in 6 h 


infuse at 165 mL/h Drop factor: 20 gtt/mL 


Drop factor: 10 gtt/mL 


Flow rate: gtt/min 
Flow rate: gtt/min . : . 
Teer 14. Order: 0.45% NaCl 0.5 L IV to. infuse in 
10. Order: NS 2 L IV to infuse at GO mL/h 20 h 
Drop factor: microdrop infusion set Drop factor: 60 gtt/mL 


Flow rate: gtt/min Flow rate: gtt/min 
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15. Order: D; 0.9% NaCl 650 mL IV to infuse in 10 h 
Drop factor: 10 gtt/mL 
Flow rate: gtt/min 


After completing these problems, see page 649 to check your answers. 


SUMMARY 


In order to program electronic IV infusion devices, you learned to calculate mL/h. To watch count 
manually-regulated IVs, you learned to calculate gtt/min, including a short-cut method. Further, you 


now know how to calculate the supply dosage of certain IV solutes. These important topics warrant 
additional reinforcement and review. 


QUICK REVIEW 


= Solution strength expressed as a percent (%) indicates the number of g of solute per 100 mL of 
solution. 


= When regulating IV flow rate for an electronic infusion device, calculate mL/h. 


= When calculating IV flow rate to regulate an IV manually, first calculate mL/h; then find the drop 
factor and calculate gtt/min; 


Formula Method: ¥ Ge R 


mL/h 


or Shortcut Method: Drop factor constant 


= gtt/min 


= Carefully monitor patients receiving IV fluids, at least hourly. 
m™ Check remaining IV fluids. 
m Check IV flow rate. 
= Observe IV site for complications. 

m Plan ahead for mechanical failures. 


m Place time tape labels on IV bags. 


Review Set 38 , 


Calculate the IV flow rate for these manually-regulated IV administrations. 


1. Order: 0.45% NaCl 3,000 mL IV for 24 h Se OrdertDs 5NS 800 mL IV for &h 
Drop factor: 15 gtt/mL Drop factor: 20 gtt/mL 
Flow rate: mL/h Flow rate: mL/h 
Flow rate: gtt/min Flow rate: gtt/min 

2. Order: D,W 200 mL IV to run at 100 mL/h 4. Order: NS 1,000 mL IV at 50 mL/h 
Drop factor: microdrop, 60 gtt/mL Drop factor: 60 gtt/mL 


Flow rate: gtt/min Flow rate: gtt/min 
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5. Order: D,W 1,500 mL IV for 12 h 7. Order: D; 0.45% NaCl 2,500 mL IV at 105 mL/h 

Drop factor: 15 gtt/mL Drop factor: 20 gtt/mL 

Flow rate: mL/h Flow rate: gtt/min 

Flow rate: gtt/min 8. Order: D, 0.45% NaCl 500 mL IV at 100 mL/h 
6. Order: theophylline 0.5 g IV in Drop factor: 10 gtt/mL 

250 mL DW to run for 2h Hon: ott/min 

ge 9. Order: NS 1,200 mL IV at 150 mL/h 

Flow rate: ______mL/h Drop factor: 10 gtt/mL 

Flow rate: gtt/min 


Flow rate: _sagttt/min 


Calculate the IV flow rate for these electronically-regulated IV administrations. The IV pump is 
programmable in whole mL/h. 


10. Order: D, 0.45% NaCl 1,000 mL IV to 13. Order: 100 mL IV antibiotic to infuse in 30 min 
infuse over &h 


Flow rate: =~ ~—mL/h 
Flow rate: ___mL/h 14. Order: 50 mL IV antibiotic to infuse in 20 min 

I ela 2,000 mL IV to infuse ioe: mle 
Panes Bt 15. Order: 150 mL IV antibiotic to infuse in 45 min 


12. Order: LR 500 mL IV to infuse over 4h ee 


Flow rate: mL/h 


What is the total dosage of the solute(s) the patient will receive for each of the following IV solutions? 


16. 3,000 mL 3NS NaCl: g 
17. 200 mL D,,NS D: g NaCl: g 
18. 2,500 mL NS NaCl: g 
19. 650 mL D, 0.45% NaCl 1D: g NaCl: g 
20. 1,000 mL D, 4NS D: Q NaCl: Q 


After completing these problems, see pages 649-650 to check your answers. 


ADJUSTING IV FLOW RATE 


IV fluids, especially those with medicines added (called additives), are viewed as medications with 
specific dosages (rates of infusion, in this case). It is the responsibility of the nurse to maintain this rate 
of flow through careful calculations and close observation at regular intervals. Various circumstances, 
such as gravity, condition, and movement of the patient, can alter the set flow rate of an IV, causing the 
IV to run ahead of, or behind, schedule. 


CAUTION 


It is not the discretion of the nurse to arbitrarily speed up or slow down the IV flow rate to get it 
back on schedule. This practice can result in serious conditions of overhydration or underhydration 
and electrolyte imbalance. Avoid off-schedule IV flow rates by regularly monitoring IVs at least every 

30 minutes to 1 hour. Check your agency policy. 


Chapter 15 S®<®*®ee Intravenous Solutions, Equipment, and Calculations 469 


During your regular monitoring of the IV, if you find that the rate is not progressing as scheduled, 
or is significantly ahead of, or behind, schedule, the physician may need to be notified as warranted by 
the patient’s condition, the hospital policy, or good nursing judgment. Some hospital policies allow the 
flow rate per minute to be adjusted by a certain percentage of variation. A safe rule is that the flow rate 
per minute may be adjusted by up to 25 percent more or less than the original prescribed rate, depending 
on the condition of the patient. In such cases, assess the patient. If the patient is stable, recalculate 
the flow rate to administer the total remaining milliliters over the number of hours remaining in the 
original order. 


RULE 


= Check for institutional policy regarding correcting off-schedule IV rates and the percentage of 
variation allowed. This variation should not exceed 25 percent. 


m If adjustment is permitted, use the following formula to recalculate the mL/h and gtt/min for the 
time remaining and the percentage of variation. 


Remaining volume 


Step 1 Remaining bours Recalculated mL/h 
Step 2 x C = R (gtt/min) 


Stan 2 Adjusted IV flow rate — Ordered IV flow rate 
Toeele Ordered IV flow rate 


= % variation 


The percent variation will be positive (+) if the administration is slow and the rate has to be 
increased, and negative (—) if the administration is too fast and the rate has to be decreased. 


EXAMPLE 1 = 

The order reads D,W 1,000 mL IV at 125 mL/h for & h. The drop factor is 10 gtt/mL, and the IV is 
correctly set at 21 gtt/min. You would expect that, after 4 hours, one-half of the total, or 500 mL, of 
the solution would be infused (125 mL/k X 4 kh = 500 mL). However, during regular hourly IV 
monitoring at the fourth hour after starting the IV, you find 600 milliliters remaining. The rate of flow 
is behind schedule, and the hospital allows a 25% IV flow variation with careful patient assessment 
and if the patient’s condition is stable. The patient is stable, so you decide to compute a new flow rate 
for the remaining 600 milliliters, to complete the IV fluid order in the remaining 4 hours. 


Step 1 Remaining volume — Recalculated mL/h 
emaining hours 


600 mL _ 
Tih 150 mL/h 
: V 150 mi 150 gtt 
» 9 — = = = =9 2 
Step 2 Tes Bouin 6 gtt/ pate 6min 7 2» gtt/min (Adjusted flow rate) 
6 
You could also use the shortcut method. 
mizh = gtt/min 
Drop factor constant g 
BOmLn = 25 gtt/min 


Adjusted gtt/min — Ordered gtt/min 
Ordered gtt/min 


2! - 4 = 0.19 = 19%; within the acceptable 25% of variation, depending on policy 


and patient’s condition 


= % of variation 


Step 3 
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Compare 25 gtt/min (in the last example) with the starting flow rate of 21 gtt/min. You can see that 
adjusting the total remaining volume over the total remaining hours changes the flow rate by only 
4 gtt/min. Most patients can tolerate this small amount of increase per minute over several hours. 
However, trying to catch up the lost 100 milliliters in 1 hour can be dangerous. To infuse an extra 
100 milliliters in 1 hour, with a drop factor of 10 gtt/mL, you would need to speed up the IV to a much 
faster rate. Let’s see what that rate would be. 


V — 100 mt — 100 gtt _ wee | ae 
peo = ean 1 gti — es = 16.6 gtt/min = 17 gtt/min more than the original rate 
6 


To catch up the IV over the next hour, the flow rate would have to be 17 drops per minute faster than 
the original 21 drops per minute rate. The infusion would have to be set at 17 + 21 = 38 gtt/min for 
1 hour and then slowed to the original rate. Such an increase would be afl = a = 81% greater 
than the ordered rate. This could present a serious problem. Do not do it! If permitted by hospital’ 
policy, the flow rate for the remainder of the order must be recalculated when the IV is 
off schedule and should not exceed a 25 percent adjustment, unless instructed otherwise by a 


physician. 


EXAMPLE 2 @ 

The order reads: LR 500 mL IV to run over 10 h at 50 mL/h. The drop factor is 60 gtt/mL, and the IV 
is correctly infusing at 50 gtt/min. It is 25 hours since the IV was started, but there has been no regular 
IV monitoring. You find 300 mL remaining. Almost half of the total volume has already infused in 
about one-quarter the time. This IV infusion is ahead of schedule. You would compute a new flow rate 
of 300 mL to complete the IV fluid order in the remaining 75 hours. The patient would require close 
assessment for fluid overload. 


i Remaining volume _ 
Step 1 Romine hous Recalculated mL/h 


300 mL 


Toe = 40 mL/h 
Time remaining is 75 h (10 h — 25h) 
| 
Step2. X xc =D" x 66 ott/mt = 40 gtt/min (Adjusted flow rate) 


aa 66 min 
Or, you know that when the drop factor is 60, then mL/h = gtt/min. 


Adjusted gtt/min — Ordered gtt/min 
Ordered gtt/min 


40 — 50 ali) Drie ° oe 
5) = 59 = —~0.2 = —20%, within the acceptable 25% of variation 


= % of variation 


Remember: A negative percent of variation (in this case, —20%) indicates that the adjusted flow 
rate will be decreased. 


RULE 


Shortcut for IV rate adjustment check (Step 3): 
Ordered IV rate + (Ordered IV rate + 4) = Acceptable IV adjustment range 


You know that you can adjust the flow rate by as much as +25 percent, and you know that 25% = 
A Therefore, after recalculating the adjusted flow rate, you can check the safety of the recalculated rate 
by using a shortcut that does not include percents. To do this, you divide the ordered rate by 4 and add 
or subtract the result from the ordered rate to determine the acceptable range of adjustment. 
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In Example | above, the ordered rate is 21 gtt/min, and the recalculated rate is 25 gtt/min. Is this 
within the safe range? Use the shortcut to calculate the acceptable range. 


Ordered IV rate + (Ordered IV rate + 4) = Acceptable IV adjustment range 
21 + (21 + 4) = 21 + 5.25 = 26.25 = 26 gtt/min 
21 + (21 + 4) = 21 — 5.25 = 15.75 = 16 gtt/min 


The safe range is 16 to 26 gtt/min. Yes, 25 gtt/min is within the safe +25% range. 

This may be an easier calculation for you than working with percents. Let’s look at Example 2 
above. The ordered rate is 50 gtt/min, and the recalculated rate is 40 gtt/min. What is the acceptable 
range? 


Ordered IV rate + (Ordered IV rate + 4) = Acceptable IV adjustment range 
50 + (50 + 4) = 50 + 12.5 = 62.5 = 63 gtt/min 
50 — (50 + 4) = 50 — 12.5 = 37.5 = 38 gtt/min 


The safe range is 38 to 63 gtt/min. Yes, it is safe to slow the rate to 40 gtt/min, which is within the 
safe +25% range. 

A safe rule is that the recalculated flow rate should not vary from the ordered rate by more than 25 
percent. If the recalculated rate does vary from the order by more than 25 percent, contact your 
supervisor or the doctor for further instructions. The original order may have to be revised. Regular 
monitoring helps to prevent or minimize this problem. 

Patients who require close monitoring for IV fluids will most likely have the IV regulated by an 
electronic infusion device. Because of the nature of the patient conditions, speeding up or slowing 
down these IVs, if off schedule, is not recommended. If an IV regulated by an electronic infusion 
pump is off schedule or inaccurate, you should suspect that the infusion pump may need recalibration. 
Consult with your supervisor, as appropriate. 


QUICK REVIEW 

= Regular IV monitoring and patient assessment at least every 30 minutes to 1 hour is important to 
maintain prescribed IV flow rate. 

= Do not arbitrarily speed up or slow down IV flow rates that are off schedule. 


m Check hospital policy regarding adjustment of off schedule IV flow rates and the percentage of 
variation allowed. If permitted, a safe rule is a maximum 25 percent variation for patients in stable 
condition. 


m Use the remaining time and the remaining IV fluid volume to recalculate off schedule IV flow rate: 


Remaining volume 


Remaining our = Recalculated mL/h 


Step 1 


Step 2 ¥ x C = R (gtt/min) 


> Adjusted IV flow rate — Ordered IV flow rate 


26 ee 
ee Ordered IV flow rate % variation 


™ Contact the prescribing health care professional for a new IV fluid order if the recalculated IV flow 
rate variation exceeds the allowed variation or if the patient’s condition is unstable. 


Review Set 39 , 


Compute the flow rate in drops per minute. Hospital policy permits recalculation of IVs when 
off schedule, with a maximum variation in rate of 25 percent for patients who are stable. Compute the 
percent of variation. 
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1. Order: Lactated Ringer’s 1,500 mL IV for 12 h at 125 mL/h 
Drop factor: 20 gtt/mL 
Original flow rate: gtt/min 


After 6 hours, there are 850 mL remaining; describe your action now. 


Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: gtt/min 
Variation: % 

Action: 


2. Order: Lactated Ringer’s 1,000 mL IV for 6 h at 167 mL/h 
Drop factor: 15 gtt/mL 
Original flow rate: gtt/min 


After 4 hours, there are 360 mL remaining; describe your action now. 


Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: gtt/min 
Variation: % 

Action: 


3. Order: D,W 1,000 mL IV for & h at 125 mL/h 
Drop factor: 20 gtt/mL 
Original flow rate: gtt/min 


After 4 hours, there are 800 mL remaining; describe your action now. 


Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: gtt/min 
Variation: % 

Action: 


4. Order: NS 2,000 mL IV for 12 h at 167 mL/h 
Drop factor: 10 gtt/mL 
Original flow rate: gtt/min 


After 8 hours, there are 750 mL remaining; describe your action now. 


Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: gtt/min 
Variation: % 


Action: 
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5. Order: NS 1,000 mL IV for & h at 125 mL/h 
Drop factor: 10 gtt/mL 
Original flow rate: gtt/min 


After 4 hours, there are 750 mL remaining; describe your action now. 


Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: ett/min 
Variation: % 

Action: 


6. Order: NS 2,000 mL IV for 16 h at 125 mL/h 
Drop factor: 15 gtt/mL 
Original flow rate: gtt/min 


After 6 hours, 650 mL of fluid have infused; describe your action now. 


Solution remaining: mL 

Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: gtt/min 
Variation: %o 

Action: 


7. Order: NS 900 mL IV for 6 h at 150 mL/h 
Drop factor: 20 gtt/mL 
Original flow rate: gtt/min 


After 3 hours, there are 700 mL remaining; describe your action now. 


Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: gtt/min 
Variation: % 

Action: 


8. Order: D;NS 500 mL IV for 5 h at 100 mL/h 
Drop factor: 20 gtt/mL 
Original flow rate: gtt/min 


After 2 hours, there are 250 mL remaining; describe your action now. 


Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: gtt/min 
Variation: % 


Action: 
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9. Order: NS 1L IV for 20 h at 50 mL/h 
Drop factor: 15 gtt/mL 
Original flow rate: gtt/min 


After 10 hours, there are 600 mL remaining; describe your action now. 


Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: gtt/min 
Variation: %o 

Action: 


10. Order: D,W 1,000 mL IV for 10 h at 100 mL/h 
Drop factor: 60 gtt/mL 
Original flow rate: gtt/min 


After 5 hours, there are 500 mL remaining; describe your action now. 


Time remaining: h 
Recalculated flow rate: mL/h 
Recalculated flow rate: gtt/min 
Variation: % 

Action: 


After completing these problems, see pages 650-651 to check your answers. 


INTERMITTENT IV INFUSIONS 


Sometimes the patient needs to receive supplemental fluid therapy and/or IV medications but does not 
need continuous replacement or maintenance IV fluids. Several intermittent [V infusion systems are 
available to administer IV drugs. These include IV PB, IV locks for IV push drugs, the ADD- Vantage 
system, and volume control sets (such as Buretrol). Volume control sets are discussed in Chapter 16. 


IV Piggybacks 


A medication may be ordered to be dissolved in a small amount of IV fluid (usually 50 to 100 mL) and 
run piggyback to the regular IV fluids (Figure 15-8). Recall that the [V PB (or secondary IV) requires a 
secondary IV set. 

The IV PB medication may come premixed by the manufacturer or pharmacy, or the nurse may need 
to prepare it. Whichever the case, it is always the responsibility of the nurse to accurately and safely 
administer the medication. The infusion time may be less than 60 minutes, so it is important to carefully 
read the order and recommended infusion time. 

Sometimes the physician’s order for the [V PB medication will not include an infusion time or rate. 
It is understood, when this is the case, that the nurse will follow the manufacturer’s guidelines for 
infusion rates, keeping in mind the amount of fluid accompanying the medication and any standing 
orders that limit fluid amounts or rates. Appropriate infusion times are readily available in many drug 
reference books. Reference books are usually available on most nursing units, or you can consult with 
a hospital pharmacist. 
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EXAMPLE 1 « 
Order: cefazolin 0.5 g in 100 mL DW IV PB to run over 30 min 
Drop factor: 20 gtt/mL 


What is the flow rate in gtt/min? 


5 


V — 100 mt y 200 gtt . . 
ci 36min ~*~ 20 gtt/mk = rh = 66.6 gtt/min = 67 gtt/min 
3 


EXAMPLE 2 @ 


If an electronic infusion pump is used to administer the same order as in Example 1, remember that 
you would need to program the device in mL/h. 


Step 1 Think If 100 mL will be administered in 30 minutes, or one-half hour, then 200 mL 
will be administered in twice this time, or 60 minutes. 


Total mL ordered 
Total min ordered 


Step 2 Calculate < 60 min/h = mL/h 


100 mL 


30 mi < 66 pam/h 


200 mL/h 


Set the electronic IV PB regulator to 200 mL/h. Remember, though, that the actual volume of 100 mL 
will be infused in 30 minutes. 


Saline and Heparin IV Locks for IV Push Drugs 


IV locks can be attached to the hub of the IV catheter that is positioned in the vein. The lock may be 
referred to as a saline lock, meaning that saline is used to flush or maintain the IV catheter patency, or 
a heparin lock if heparin is used to maintain the IV catheter patency. Sometimes a more general term, 
such as intermittent peripheral infusion device, may be used. Medications can be given IV push, 
meaning that a syringe is attached to the lock and medication is pushed in. An /V bolus, usually a 
quantity of IV fluid, can be run in over a specified period of time through an IV setup that is attached to 
the lock. Using either a saline or a heparin lock allows for intermittent medication and fluid infusion. 
Heparin and saline locks are also being used for outpatient and home care medication therapy. 


CAUTION 

Remember: As you learned in Chapter 11, heparin is a high-alert drug and comes in many dosage 
strengths, or concentrations. A heparin lock flush is usually concentrated to 10 units/mL or 

100 units/mL. Much higher concentrations of heparin are given IV or subcut, so carefully check the 
concentration. Refer to the policy at your hospital or health care agency regarding the frequency, 
volume, and concentration of heparin to be used to maintain an IV lock. 


Dosage calculations for [IV push injections are the same as calculations for intramuscular (IM) 
injections. The IV push route of administration is often preferred when immediate onset of action is 
desired for persons with small or wasted muscle mass or poor circulation, or for drugs that have limited 
absorption when injected into body tissues. The IV route of administration is also generally preferred 
over IM when IV access is available, because repeated IM injections can be painful. Therefore, when a 
peripheral IV is in place, an IM route is avoided. 

Drug literature and institutional guidelines recommend an acceptable rate (per minute or per 
incremental amount of time) for IV push drug administration. Most timed IV push administration 
recommendations are for | to 5 minutes or more. For smooth manual administration of IV push drugs, 
calculate the incremental volume to administer over 15-second intervals. You should time the 
administration with a digital or sweep second-hand watch or clock. 
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CAUTION 


IV drugs are rapidly distributed in the blood stream. Never infuse IV push drugs more rapidly than 
recommended by agency policy or pharmacology literature. Some drugs require further dilution 
after reconstitution for IV push administration. Carefully read package inserts and reputable drug 
resources for minimum dilution and minimum time for IV administration. 


EXAMPLE 1 @ 
Order: Ativan 3 mg IV push 20 min preoperatively 


Supply: Ativan 4 mg/mL with drug literature guidelines of /V infusion not to exceed 2 mg/min 


How much Ativan should you prepare? 


Step 1 Convert No conversion 1s necessary. 
Step 2 Think You want to give less than | mL. 
< D _ 3 mg _ 3 = 
e] Calculate HX Q = Gg % LT mb = {ml = 0.75 mL 


What is a safe infusion time? 


RULE 
To calculate the amount of time required to administer an ordered dosage according to the 
recommended dosage rate, use a modification of the dosage calculation formula: 


D (dosage desired) 
H (supply rate recommended) 


x T (time recommended) = X (infusion time) 


In this example, 2 mg/min is the recommended infusion rate to deliver the supply dosage. 


D _ 3 me NES re : 
H x T= 596 “~ 1 min= 5 min = 15 min 


Administer 0.75 mL over 1.5 min. 
How much should you infuse every 15 seconds? 


Convert: 1 min = 60 sec; 1.5 mim X< 60 sec/mm = 90 sec 


0.75 mL X mL 
90 sec ISmSee 
90X = 11.25 
COX 
90 = 90 
X = 0.125 mL = 0.13 mL of Ativan 4 mg/mL, infused IV push every 15 seconds, delivers 


3 mg of Ativan at the recommended rate of 2 mg/min 
This is a small amount. Use a | mL syringe to prepare 0.75 mL, and slowly administer 0.13 mL every 
15 seconds. 
EXAMPLE 2 @ 
Order: Cefizox 1,500 mg IV push q.6h 


Supply: Cefizox 2 g powder with directions, For direct IV administration, reconstitute each 1 g in 10 
mL sterile water and give slowly over 3 to 5 minutes. 


How much Cefizox should you prepare? 


Step 1 Convert 2 g = 2.000. = 2,000 mg 
See 
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Step2 Think If 1 g (or 1,000 mg) requires 10 mL for dilution, then 2 g (or 2,000 mg) 
requires twice this amount, or 20 mL, for dilution. Therefore, to administer 
1,500 mg, you will prepare more than 10 mL and less than 20 mL. 


1,500 mg 
2.000 nag 


100 


) D ; 
step 3 Calculate ao QS x 26mL = “ mL = 15 mL 


What is a safe infusion time? 


This amount is larger than the Ativan dosage from Example 1, so you should use the longer infusion 
time recommendation (1 g per 5 min). Remember: T is the amount of time to infuse the dosage you 
have on hand. 


3 
D L500 pare : Sie. ; 
H <= L000 m6 x Siti = > aun = 7.5 min 


Administer 15 mL over 7.5 min. 
How much should you infuse every 15 seconds? 
Convert: | min = 60 sec 


7.5 maim X 60 sec/miti = 450 sec 


15 mL X mL 
450 sec lmsec 
450X = 225 
450X _ 225 
AS (ee 450 


X = 0.5 mL of Cefizox 2 g per 20 mL, infused IV push every 15 seconds, delivers 1,500 mg 
of Cefizox at the rate of 1 g per 5 min 


Use a 20 mL syringe to prepare 15 mL, and slowly infuse 0.5 mL every 15 seconds. 


ADD-Vantage System 


Another type of IV medication setup commonly used in hospitals is the ADD-Vantage system by Abbott 
Laboratories (Figure 15-18). This system uses a specially designed IV bag with a medication vial port. 
The medication vial comes with the ordered dosage and medication prepared in a powder form. The 
medication vial is attached to the special IV bag, and together they become the IV PB container. The 
powder is dissolved by the IV fluid and used within a specified time. This system maintains asepsis and 
eliminates the extra time and equipment (syringe and diluent vials) associated with reconstitution of 
powdered medications. Several drug manufacturers market many common IV antibiotics that use 
products similar to the ADD- Vantage system. 


QUICK REVIEW 


m Intermittent IV infusions usually require more or less than 60 minutes of infusion time. 


® Calculate IV PB flow rate in gtt/min: ¥ xX C=R. 

™ Calculate IV PB in mL/h for IV pump: ee x 60 min/h = mU/h 

m Use the dosage calculation Three-Step Approach to calculate the amount to give for IV push 
medications: convert, think, calculate. 


m Use 2 x T = X to calculate safe IV push time in minutes and seconds as recommended by a 
reputable drug reference. T is the amount of time to infuse the dosage on hand. 
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FIGURE 15-18 ADD-Vantage system: Medications can be added to another solution being infused 


u SE ASEPTIC ‘TECHNIQUE | 


Swing the pull ring over the top of the vial Hold diluent container and gently grasp the tab on Screw the vial into the vial port until it will go no 
and pull down far enough to start the opening. the pull ring. Pull up to break the tie membrane. further. Recheck the vial to ensure that it is tight. 
Then pull straight up to remove the cap. Avoid Pull back to remove the cover. Avoid touching the Label appropriately. 

touching the rubber stopper and vial threads. inside of the vial port. 


PULL PLUG/STOPPER agen MIX DRUG WITH DILUENT 


SR 
PULL tp ih 
AND It ae its: 


“sowanyaAK 
eA BAS. 


Hold the vial as shown. Push the drug vial down Pull the inner cap from the drug vial: allow drug to Verify that the plug and rubber stopper have been 
into container and grasp the inner cap of the vial fall into diluent container for fast mixing. Do not removed from the vial. The floating stopper is an 
through the walls of the container. force stopper by pushing on one side of inner cap indication that the system has been activated. 

at a time. 


WITHIN - THE SPECIFIED TIME 


Mix container contents thoroughly to ensure Pull up hanger on the vial. Remove the white administration port cover and 
complete dissolution. Look through bottom of spike (pierce) the container with the piercing pin. 
vial to verify complete mixing. Check for leaks Administer within the specified time. 

by squeezing container firmly. If leaks are found, 

discard unit. 


Courtesy of Abbott Laboratories. 
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Review Set 40 oo 


Calculate the IV PB or IV push flow rate. 


1. Order: Ancef 1g in 100 mL D,W IV PB 
to be infused over 45 min 


Drop factor: 60 gtt/mL 
Flow rate: gtt/min 


2. Order: Ancef 1g in 100 mL DW IV PB 
to be administered by electronic 
infusion pump to infuse in 45 min 


Flow rate: mL/h 


3. Order: cefazolin 500 mg IV PB 
diluted in 50 mL D.W to infuse in 
15 min 
Drop factor: 15 gtt/mL 
Flow rate: gtt/min 


4. Order: cefazolin 500 mg IV PB diluted 
in 50 mL D.W to infuse in 15 min by 
an electronic infusion pump 


Flow rate: mL/h 


5. Order: 50 mL IV PB antibiotic solution 
to infuse in 30 min 
Drop factor: 60 gtt/mL 
Flow rate: gtt/min 


6. Order: Zosyn 3 g in 100 mL DW IV PB 
to be infused over 40 min 


Drop factor: 10 gtt/mL 
Flow rate: 


7. Order: Unagyn 1.5 g in 50 mL D,W 
lV PB to be infused over 15 min 


gtt/min 


Drop factor: 15 gtt/mL 
Flow rate: 


8. Order: Merrem 1 g in 100 mL D,W 
lV PB to be infused over 30 min 


gtt/min 


Use electronic infusion pump. 
Flow rate: mL/h 


9. Order: cefoxitin 750 mg in 50 mL 
NS IV PB to be infused over 20 min 


Use electronic infusion pump. 


Flow rate: mL/h 


hee 


Tie 


. Order: oxacillin sodium 900 mg in 125 mL 


D.W IV PB to be infused over 45 min 
Use electronic infusion pump. 


Flow rate: mL/h 


. Order: Unasyn 0.5 g in 100 mL D,W IV PB 


to be infused over 15 min 
Drop factor: 20 gtt/mL 


Flow rate: gtt/min 


. Order: cefotetan 500 mg in 50 mL NS 


lV PB to be infused over 20 min 
Drop factor: 10 gtt/mL 
Flow rate: gtt/min 


Order: Merrem 1 g in 100 mL D,W IV PB 
to be infused over 50 min 


Use electronic infusion pump. 


Flow rate: mL/h 


. Order: oxacillin sodium 900 mg in 125 mL 


D.W IV ?B to be infused over 45 min 
Drop factor: 20 gtt/mL 


Flow rate: gtt/min 


. Order: Zosyn 1.3 g in 100 mL D,W IV PB 


to be infused over 30 min 
Drop factor: 60 gtt/mL 


Flow rate: gtt/min 


. Order: Lasix 120 mg IV push stat 


Supply: Lasix 10 mg/mL with drug insert, 
which states, /V injection not to exceed 
40 mg/min. 


Give: mL per min 
or miper 15sec 
Order: phenytoin 150 mg IV push stat 


Supply: phenytoin 250 mg per 5 mL with 
drug insert, which states, [V infusion not 
to exceed 50 mg/min. 


Give alee eee pC tmeeee eee TIT 


OL See ml iiper 1 S"sec 
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18. Order: morphine sulfate 6 mg IV push Dilute with mL 0.9% NaCl 
q.dh p.rn., pain for a total of 20 mL of solution. 
Supply: morphine sulfate 10 mg/mL with Administer Ss mL/min or 
drug reference recommendation, which oes oe ML DET Sse 
states, [V infusion not to exceed 2.5 mg/min. 20, Order: midazolam hydrochloride 1.5 mg 
Give: mL per min IV push stat 


Supply: midazolam hydrochloride 


or mi per larsee 
1 mg/mL 


19. Order: cimetidine 300 mg IV push stat ; 
eae Instructions: Slowly titrate to the desired 
Supply: cimetidine 300 mg per 2 mL effect, using no more than 1.5 mg initially, 


iven over 2 min period. 
Package insert instructions: For direct IV 8 P 


injection, dilute 300 mg in 0.9% NaCl to a Prepare mL midazolam 

total volume of 20 mL. Inject over at least hydrochloride 

OTIS Give mL/min or ___* mL 
Prepare mL cimetidine per 15 sec 


After completing these problems, see pages 651—652 to check your answers. 


(2 CALCULATING IV INFUSION TIME AND VOLUME 


Intravenous solutions are usually ordered to be administered at a prescribed number of milliliters per 
hour, such as Lactated Ringer’s 1,000 mL IV to run at 125 mL/h. You may need to calculate the total 
infusion time so that you can anticipate when to add a new bag or bottle, or when to discontinue the IV. 


RULE 
To calculate IV infusion time: 


Total volume 


Bas = Total hours 


EXAMPLE 1 = 
LR 1,000 mL IV to run at 125 mL/h. How long will this IV last? 


8 
LOO wat _ 
425 m/h ao 
MATH TIP 


When calculating IV infusion time, use fractions for hours that are not whole numbers. They are 
more exact than decimals, which often have to be rounded. For calculations involving time, rounded 
decimals are harder to use. 


EXAMPLE 2 = 
DW 1,000 mL IV to infuse at GO mL/h to begin at OGOO. At what time will this IV be complete? 


1,000 wate 2 2 f ; : 
ape 16.6h = 163 hi 3h x 60 min/h = 40 min ; Total time: 16 h and 40 min 


The IV will be complete at 0600 + 1640 = 2240 (or 10:40 pM). 
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If the IV is regulated in mL/h, you can also calculate the total volume that will infuse over a 
specific time. 


RULE 
To calculate IV volume: 


Total hours * mL/h = Total mL 


EXAMPLE 


Your patient’s IV is running on an infusion pump set at the rate of 100 mL/h. How much will be 
infused during the next 8 hours? 


8k X 100 mL/kK = 800 mL 


QUICK REVIEW 
= The formula to calculate IV infusion time, when mL is known: 


— Total volume __ 
rap oat ee Total hours 


m= The formula to calculate total infusion volume, when mL/h are known: 
Total hours X mL/h = Total mL 


Review Set 41 


Calculate the infusion time for the following IV orders: 


1. Order: DW 500 mL IV at 90 mL/h 


Time: h and min 
2. Order: Lactated Ringer’s 1,000 mL IV at 100 mL/h 
Time: h and min 
3. Order: D, Lactated Ringer’s 800 mL IV at 125 mL/h 
Time: h and min 
Calculate the infusion time and completion time for the following IVs. 
4. At 1600 hours, the nurse started D,W 1,200 mL IV at 100 mL/h. 
Infusion time: h min 
Completion time: 
5. At 1530 hours, the nurse starts D\W 2,000 mL IV to run at 125 mL/h. 
Infusion time: h min 
Completion time: 
Calculate the total volume (mL) to be infused per 24 hours. 
6. An IV of D, Lactated Ringer’s is infusing on an electronic infusion pump at 125 mL/h. 


Total volume: mL per 24h 
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Calculate total volume and completion time (if requested) for the following IV orders. 
7. Order: 0.9% sodium chloride IV infusing at 65 mL/h for 4h 
Volume: mL 
8. Order: D,W IV infusing at 150 mL/h for 2 h 
Volume: mL 
9. Order: D,LR IV at 75 mL/h for 6 h 
Volume: mL 
10. Order: At 2000 hours start 0.45% NaCl lV at 90 mL/h for 4h 
Volume: mL 
Completion time: 


After completing these problems, see pages 652-653 to check your answers. 


_ Drug reference guides provide recommendations for the rate at 
" which IV push medications should be administered. Nurses should 
~ calculate the volume to be administered over short intervals of 
time to prevent the medication from being administered too quickly. If the volume of medication is 
very small, it may need to be diluted further to give the nurse more control over the rate. 


ERROR 


Not being able to push the plunger of a syringe slowly enough and administering an IV push 
medication too rapidly. 


CLINICAL REASONING SKILLS 


Possible Scenario 


A patient who had recently undergone abdominal surgery was complaining of severe incisional 
pain. The postoperative orders included hydromorphone 1 mg IV slow push q.2h for moderate to 
severe pain. The supply of hydromorphone available on the surgical unit was 2 mg/mL. The nurse 
correctly calculated the dose and drew up the correct dosage amount of 0.5 mL into a 3 mL 
syringe. According to a drug reference guide, it is recommended that the solution be diluted with 
at least 5 mL of sterile water or 0.9% NaCl for injection and administered slowly at a rate not to 
exceed 2 mg over 3 to 5 minutes which for the ordered amount of 1 mg would be 1.5 to 

2.5 minutes. The nurse did not review the administration guidelines but did intend to give the 
medication as slowly as possible. Unfortunately, when administering the medication, the plunger 
moved too quickly, infusing the entire 0.5 mL dose immediately. The nurse was very concerned and 
remained with the patient for 10 minutes to assess for any adverse effects. The patient felt relief of 
pain, fell asleep, and did not display any notable adverse consequences. 


Potential Outcome 


Hydromorphone is an opioid analgesic and is considered a high-alert drug. Two potentially serious — 
adverse effects include respiratory depression and confusion. Infusing an IV push medication too 
rapidly places the patient at greater risk for these and other serious adverse effects. 


Prevention 


The nurse would have had more control if the volume of solution in the syringe was larger. The _ 
3 mL syringe will not hold a volume of 5 mL, and most larger syringes do not have a marking 
to accurately measure 0.5 mL. The medication can be diluted by first drawing up 0.5 mL of 
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hydromorphone into a 1 mL or 3 mL syringe. Then, using a 10 mL syringe, the 5 mL of the 
recommended diluent can be drawn up. The needle may be removed and the plunger pulled back 
to leave at least 0.5 mL of air. The nurse can then add the small volume of hydromorphone into the 
larger syringe by inserting the needle of the smaller syringe directly into the barrel. The excess air 
should be removed, leaving the resulting 5.5 mL volume of diluted solution. A new sterile needle or 
protective cap should then be placed on the 10 mL syringe until it is inserted into the IV tubing. 
There will now be 5.5 mL to infuse over the recommended 3 to 5 minutes. In order to determine 
the minimum rate of the IV push injection, divide the total volume (5.5 mL) by time (3 min) to 
calculate mL/min. 


5.5 mL + 3 min = 1.83 mL/min = 1.8 mL/min 
The nurse may also push a slightly smaller amount per minute for the slower rate of 5 minutes. 
5.5mbL +5 min = 1.1 mL/min 


Therefore, the nurse may safely administer the IV push dose of hydromorphone by using a watch 
and slowly injecting a diluted volume of 1.1 to 1.8 mL (approximately 1 to 2 mL) per min or 0.275 
to 0.45 mL (approximately 0.3 to 0.5 mL) per 15 sec. 


It is important to know the equipment you are using. Let’s look 
at an example in which the nurse was unfamiliar with the IV PB 
es setup. 


CLINICAL REASONING SKILLS — 


ERROR 


Failing to follow manufacturer’s directions when using a new IV PB system. 


Possible Scenario 


Suppose the physician ordered Rocephin 1 g IV q.12h for an elderly patient with streptococcus 
pneumonia. The medication was sent to the unit by a pharmacy utilizing the ADD-Vantage system. 
Rocephin 1 gram was supplied in a powder form and attached to a 50 mL IV bag of D,W. The 
directions for preparing the medication were attached to the label. The nurse assigned to the day 
shift, who was unfamiliar with the new ADD-Vantage system, hung the IV medication, calculated 
the drip rate, and infused the 50 mL of fluid. The nurse cared for the patient for 3 days. During 
walking rounds on the third day, the oncoming nurse noticed that the Rocephin powder remained 
in the vial and never was diluted in the IV bag. The nurse realized that the vial stopper inside of the 
IV bag was not open. Therefore, the medication powder had not been mixed in the IV fluid during 
this shift for the past 3 days. 


Potential Outcome 


The omission by the nurse resulted in the patient missing 3 doses of the ordered IV antibiotic. The 
delay in the medication administration could have serious consequences for the patient, such as 
worsening of the pneumonia, septicemia, and even death, especially because the patient was 
elderly. The patient received only one-half of the daily dosage ordered by the physician for 3 days. 
The physician would be notified of the error and likely order additional diagnostic studies such as a 
chest X-ray, blood cultures, and an additional one-time dose of Rocephin. 


Prevention 


This error could easily have been avoided had the nurse read the directions for preparing the 
medication or consulted with another nurse who was familiar with the system. 
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CTICE PROBLEMS—CHAPTER 15 


Compute the flow rate in drops per minute or milliliters per hour as requested. For these situations, 
hospital policy permits recalculating IVs, when off schedule, with a maximum variation in rate of 


Doupercent: 
1. Order: ampicillin 500 mg dissolved in 100 mL D,W IV to run for 1h 


Drop factor: 10 gtt/mL 
Flow rate: gtt/min 
2. Order: D,W 1,000 mL IV per 24h 
Drop factor: 60 gtt/mL 
Flow rate: gtt/min 
3 Order (De R500 mE lV torrun.tor 12;h 
Drop factor: 20 gtt/mL 
Plow rate: gtt/min 
4. Order: D;RL 200 mL IV for 24 h 
Drop factor: 60 gtt/mL 
Flow rate: gtt/min 
5. Order: D,,W1L IV to run from 1000 to 1800 
Drop factor: On electronic infusion pump 
Flow rate: mL/h 


6. See question 5. At 1100, there are 800 mL remaining. Describe your nursing action now. 


7. Order: NS 1,000 mL followed by D,W 2,000 mL IV % run for 24 h 
Drop factor: 15 gtt/mL 
Flow rate: gtt/min 
8. Order: NS 2.5 L IV to infuse at 125 mL/h 
Drop factor: 20 gtt/mL 
Flow rate: gtt/min 
9. Order: DW 1,000 mL IV for 6 h 
Drop factor: 15 gtt/mL 


After 2 hours, 800 mL remain. Describe your nursing action now. 
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The IV tubing package in the accompanying figure is the IV system available in your hospital for manually- 
regulated, straight gravity-flow IV administration with macrodrop. The patient has an order for D.W 500 mL 
IV q.4h written at 1515, and you start the IV at 1530. Questions 10 through 20 refer to this situation. 


Cc) LATEX-FREE | No. 4967 | 


PRIMARY I.V. SET, 


Convertible Pin, 80 Inch 
with Backcheck Valve 

and 2 Injection Sites 
Piggyback 


of Abbott Laboratories 


Courtesy 


Abbott Laboratories, Inc. 


10. How much IV fluid will the patient receive in 24 hours? mL 
‘11. Who is the manufacturer of the IV infusion-set tubing? 

12. What is the drop factor calibration for the IV infusion-set tubing? 

13. What is the drop factor constant for the IV infusion-set tubing? 


14. Using the shortcut (drop factor constant) method, calculate the flow rate of the IV as ordered. 
Show your work. 


Shortcut-method calculation: 


Flow rate: gtt/min 
15. Using the formula method, calculate the flow rate of the IV as ordered. Show your work. 


Formula-method calculation: 


Flow rate: gtt/min 


16. At what time should you anticipate that the first [V bag of 500 mL D,W will be completely 
infused? 


17. How much IV fluid should be infused by 1730? mis 


18. At 1730, you notice that the TV has 210 mL remaining. After assessing your patient and 
confirming that his or her condition is stable, what should you do? 


19. After consulting the physician, you decide to use an electronic infusion pump to better regulate 
the flow rate. The physician orders that the pump be set to infuse 500 mL every 4 hours. You 
should set the pump for mL/h. 


20. The next day, the physician adds the order amoxicillin 250 mg in 50 mL D,W IV PB to infuse in 
3O min q.6h. The patient is still on the TV pump. To infuse the IV PB, set the pump for 
mL/h. 


21. List the components and concentration strengths of the IV fluid D, INS. 


22. Calculate the amount of dextrose and sodium chloride in DSNS 500 mL. 


dextrose g 


NaCl 


gq 
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23. Define a central line. 


24. Define a primary line. 


25. Describe the purpose of a saline or heparin lock. 


26. A safe IV push infusion rate of protamine sulfate is 5 mg/min. What is a safe infusion time to 


administer 50 mg? min 

Protamine sulfate is available in a supply dosage of 10 mg/mL. To administer 50 mg IV push, 
prepare mL and slowly inject IV at the rate of mL/min or mL 
per 15 sec: 


27. Describe the purpose of the PCA pump. 


28. Identify two advantages of the syringe pump. 


29. List two complications of IV sites. 


30. How often should the IV site be monitored? 


31. Describe the purpose of the Y-set [V system. 


For each IV order in questions 32 through 47, use the drop factor to calculate the flow rate in gtt/min. 


Order: D,W 1 L IV to infuse in 12 h 


32. Drop factor 10 gtt/mL Flow rate: gtt/min 
33. Drop factor 15 gtt/mL Flow rate: | gtt/min 
34. Drop factor 20 gtt/mL Flow rate: gtt/min 
35. Drop factor 60 gtt/mL Flow rate: gtt/min 
Order: D,NS 2 L IV to infuse in 20 h 

36. Drop factor 10 gtt/mL Flow rate: gtt/min 
37. Drop factor 15 gtt/mL Flow rate: gtt/min 
38. Drop factor 20 gtt/mL Flow rate: gtt/min 
39. Drop factor 60 gtt/mL Flow rate: gtt/min 
Order: 0.45% NaCl 1,000 mL IV at 200 mL/h 

40. Drop factor 10 gtt/mL Flow rate: gtt/min 
41. Drop factor 15 gtt/mL Flow rate: gtt/min 
42. Drop factor 20 gtt/mL Flow rate: gtt/min 
43. Drop factor 60 gtt/mL Flow rate: gtt/min 
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Order: D, 0.9% NaCl 500 mL IV at 45 mL/h 


44. 
45. 
46. 
47. 
48. 


49, 


50. 


Drop factor 10 gtt/mL Flow rate: gtt/min 
Drop factor 15 gtt/mL Flow rate: gtt/min 
Drop factor 20 gtt/mL Flow rate: ett/min 
Drop factor 60 gtt/mL Plow rate: gtt/min 
You make rounds before your lunch break and find that a patient has 60 mL of IV fluid remaining 


of an intermittent IV ordered at 125 mL/h on an IV pump and with a saline lock. What volume 
will be infused during the 30 minutes you will be at lunch? mL 
What should you alert your relief nurse to watch for and do while you are off the unit? 


Your shift is 0700 to 1500. You make rounds at 0730 and find 400 mL remaining on an IV of 

D, 0.45% NaCl that is regulated on an electronic infusion pump at the ordered rate of 75 mL/h. 
The order specifies a continuous infusion. At what time should you anticipate hanging the next IV 
bag? 


Describe the clinical reasoning you would use to prevent this medication error. 


Possible Scenario 

Suppose the physician ordered D,LR 1,000 mL IV at 125 mL/h for an elderly patient just returning 
from the OR following abdominal surgery. The nurse gathered the IV solution and IV tubing, 
which had a drop factor of 20 gtt/mL. The nurse did not check the package for the drop factor and 
assumed it was 60 gtt/mL. The manual rate was calculated this way: 


125 mt 


1 
66min ~~ 20 gtt/mb = 125 gtt/min INCORRECT 
1 


The nurse infused the D,LR at 125 gtt/min for 8 hours. During shift report, the patient called for 
the nurse, complaining of shortness of breath. On further assessment, the nurse heard crackles in 
the patient’s lungs and noticed that the patient’s third 1,000 mL bottle of DLR this shift was nearly 
empty already. At this point, the nurse realized that the IV rate was in error. The nurse was accus- 
tomed to using the 60 gtt/mL IV setup and therefore calculated the drip rate using the 60 gtt/mL 
(microdrop) drop factor. However, the tubing used delivered a 20 gtt/mL (macrodrop) drop 

factor. The nurse never looked at the drop factor on the IV set package and assumed it was a 

60 gtt/mL set. 


Potential Outcome 

The patient developed signs of fluid overload and could have developed congestive heart failure 
due to the excessive IV rate. The physician would have been notified and likely ordered Lasix 
(a diuretic) to help eliminate the excess fluid. The patient likely would have been transferred to 
the ICU for closer monitoring. 


Prevention 


Upon completion of these problems, see pages 653-655 to check your answers. 


[Sl For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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Use your online 
practice software 


Body Surface Area and 
Advanced Pediatric Calculations 


OBJECTIVES 

Upon mastery of Chapter 16, you will be able to perform advanced calculations for children and apply 
these advanced concepts across the life span. To accomplish this, you will also be able to: 

Determine the body surface area (BSA) using a calculation formula or a nomogram scale. 

Compute the safe amount of drug to be administered when ordered according to the BSA. 
Calculate intermittent intravenous (IV) medications administered with IV infusion-control sets. 


Calculate the minimal and maximal dilution with which an IV medication can be safely prepared 
and delivered via modes such as a syringe pump. 


® Calculate pediatric [V maintenance fluids. 


rr his chapter will focus on additional and more advanced calculations used frequently by 

___ pediatric nurses. It will help you understand the unique drug and fluid management required 

____ by a growing child. Further, these concepts, which are most commonly related to children, are 

_)— also applied to adults in special situations. Let’s start by looking at the BSA method of 

calculating a dosage, and then we'll discuss checking for the accuracy and safety of a particular 
drug order. 
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BODY SURFACE AREA METHOD 


The BSA is an important measure in calculating dosages for infants and children. BSA is also used for 
selected adult populations, such as those undergoing open-heart surgery or radiation therapy, severe burn 
victims, and those with renal disease. Regardless of patient age, antineoplastic agents (chemotherapy drugs) 
and an increasing number of other highly potent drug classifications are being prescribed based on BSA. 
BSA is a mathematical estimate using the patient’s height and weight. BSA is expressed in square 
meters (m2). BSA can be determined by formula calculation or by using a chart, referred to as a 
nomogram, that estimates the BSA. Because drug dosages recommended by BSA measurement are 
potent, and because the formula calculation is the most accurate, we will begin with the formulas. 
In most situations, the prescribing practitioner will compute the BSA for drugs ordered by this method. 
However, the nurse who administers the drug is responsible for verifying safe dosage, which may require 
calculating the BSA. 


BSA Formula 


One BSA formula is based on metric measurement of height in centimeters and weight in kilograms. 
The other is based on household measurement of height in inches and weight in pounds. Either is easy 
to compute using the square root function on a calculator. BSA calculators are also readily available on 
the Internet. 


RULE 
To calculate BSA in m? based on metric measurement of height and weight: 


m= BSA (m2) = fht — awe (kq) 


To calculate BSA in m? based on household measurement of height and weight: 


= BSA (m2) = J in) as (1b) 


Let’s apply both formulas and see how the BSA measurements compare. 


MATH TIP 


Notice that in addition to metric versus household measurement, the other difference between the 
two BSA formulas is in the denominators of the fraction within the square root sign. 


EXAMPLE 1 
Use the metric formula to calculate the BSA of an infant whose length is 50 cm (20 in) and weight is 
S32-kei(7 lb). 


ee them) woke) iSO xa ae 160 ee ‘ 
BSA (m2) = 5 Cae J a= Ja = V0.044... = 0.210 = 0.21 m? 


MATH TIP 


To perform BSA calculations using the metric formula on most calculators, follow this sequence: 

multiply height in cm by weight in kg; divide by 3,600; press =; then press V__ to arrive at m2. Round 
m* to hundredths (two decimal places). For Example 1 above, enter 50 X 3.2 + 3,600 = 0.044... and 
press V to arrive at 0.210, rounded to 0.21 mz. 


Chapter 16 ‘®eeeeee Body Surface Area and Advanced Pediatric Calculations 491 


Or use the BSA formula based on household measurement. 


» [ht (in) x wt (ib) Ne Aa) 140 
BSA (m7?) = aE 3131 = oes Fa ai V0.044... = 0.211 = 0.21 m 


MATH TIP 
To use the calculator for the household formula, follow this sequence: multiply height in inches by 
weight in pounds; divide by 3,131; press =; then press to arrive at the m?. Round m? to 


hundredths (two decimal places). For Example 1, enter 20 x 7 + 3,131 = 0.044... and press Sy ite 
arrive at 0.211, rounded to 0.21 m7. 


EXAMPLE 2 
Calculate the BSA of a child whose height is 105 cm (42 inches) and weight is 31.8 kg (70 Ib). 


Metric: 

. ht (cm) X wt (kg) 105 X 31.8 3,339 a ; 
BSA (im?) = if 3 600 == V 3.600 = NE 600 = 0.927 ... = 0.963 m2 = 0.96 m? 
Household: 


; ht Gn) X Ib 42 x 70 at 
BSA (m’) = cee = J ai = = 0.938... = 0.969 m? = 0.97 me 


MATH TIP 

There is a slight variation in m? calculated by the metric and household methods because of the 
rounding used to convert centimeters and inches; 1 in = 2.54 cm, which is rounded to 2.5 cm. The 
results of the two methods, however, are practically equivalent. 


EXAMPLE 3 
Calculate the BSA of an adult whose height is 173 cm (69 inches) and weight is 88.6 kg (195 Ib). 


Metric: 

»  fht(cm) X we(ks)  -f/173 X 88.6 5,327.8 _ = ae ; 
BSA (m7?) = J 3.600 = J e600 J 3600 = V 4.257 ... = 2.063 m* = 2.06 m 
Household: 

» _  fhtGn) x web) 69 x 195 _/13,455 _ Ti : ; 
BSA (m7?) = J 3131 = J 3131 ~ 3,131 V4 = 2073 mm — 207m: 


These examples show that either metric or household measurement of height and weight results in 
essentially the same calculated BSA value. 


BSA Nomogram 


Some practitioners use a chart called a nomogram that estimates the BSA by plotting the height and 
weight and simply connecting the dots with a straight line. Figure 16-1 shows the most well-known BSA 
chart, the West Nomogram (Kliegman, Behrman, St. Germe, Schor, & Stanton, 2010). It is used for both 
children and adults for heights up to 240 cm or 90 inches, and weights up to 80 kg or 180 lb. 


CAUTION 
Notice that the increments of measurement and the spaces on the BSA nomogram are not 
consistent. Be sure you correctly read the numbers and the calibration values between them. 
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FIGURE 16-1 Body surface area (BSA) is determined by drawing a straight line from the 
patient’s height (1) in the far left column to his or her weight (2) in the far right column. 
The intersection of the line with surface area (SA) column (3) is the estimated BSA (m’). For 
infants and children of normal height and weight, BSA may be estimated from weight alone 
by referring to the enclosed area. 


WEST NOMOGRAM 
= ee Se ear ae | ee ae 
: Height | SA Weight 
= cm | in For children of M2 lb | kg 
8 normal height 
a for weight 
: 90 Lee ay sa 
iE 160 70 
i 80 
= : 2.0 140 
a 240 70 1.9 130 60 
= 90 1.8 120 
: 220 85 60 ley 110 50 
5 1.6 100 
S 200 = 80 50 ts 90 40 
= i 
= 70 
2 170 40 12 70 30 
ra} 65 ‘al 
« 160 eo 60 oe 
: 150 60 Nees =o) 6 . 50 
- 140 55 ‘ 2 20 
3 eS 0. 
2 130 50 2 ee 
S 120 a 0.7 
5S () 
= 110 e @ we (2) 
s S =(6)5 
io 100 40 i i 
5 a 20 9.0 
e os : 18 8.0 
2 2 16 
& 1) 80 8 0.4 14 7.0 
: 30 = 6.0 
$ 70 28 n 12 
B 5.0 
z 26 0.3 10 
e 9 
E 60 24 4.0 
5 22 
if 3.0 
: 20 0.2 
= 046 ‘ 2.5 
E 18 
if =17 r a 
s 40 16 
ce a 45 Wes) 
ae 3 
5.2 14 
<2 - 0.1 


For a child of normal height for weight, the BSA can be determined on the West Nomogram, using 
the weight alone. (Notice the enclosed column to the center left.) Normal height and weight standards 
can be found on pediatric growth and development charts. 


CAUTION 


To use the normal column on the West Nomogram, you must be familiar with normal height and 
weight standards for children. If you are unsure, use both height and weight to estimate BSA. Do 
Not Guess: 
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QUICK REVIEW 
™ BSA is used to calculate select dosages across the life span, most often for children. 


® BSA is calculated by height and weight and expressed in m2. 


= The following metric and household formulas are the preferred methods of calculating BSA: 


Metric: BSA (m2) = sete ee) 
Household: BSA (m2) = ese) 


= Nomograms can be used to estimate BSA, by correlating height and weight measures to m?. 


Review Set 42 


Use the formula method to determine the BSA. Round to two decimal places. 


1. A child measures 36 inches tall and weighs 40 Ib. iid 
2. An adult measures 190 cm tall and weighs 105 kg. m? 
3. A child measures 94 cm tall and weighs 18 kg. m? 

4. A teenager measures 153 cm tall and weighs 46 kg. m? 
5. An adult measures 175 cm tall and weighs 85 kg. m? 
6. A child measures 41 inches tall and weighs 76 Ib. m? 
7. An adult measures 62 inches tall and weighs 140 Ib. m-? 
8. A child measures 28 inches tall and weighs 18 Ib. m? 
9. A teenager measures 160 cm tall and weighs 64 kg. m? 
10. A child measures 65 cm tall and weighs 15 kg. m? 
11. A child measures 55 inches tall and weighs 70 Ib. m? 
12. A child measures 92 cm tall and weighs 24 kg. m? 


Find the BSA on the West Nomogram (Figure 16-1) for a child of normal height and weight. 
13. 4 1b m? 14. 42 Ib m? ihesdaiel l/c m° 


Find the BSA on the West Nomogram (Figure 16-1) for children with the following heights and weights. 


16. 41 inches and 32 Ib m? 
17. 21 inches and 8 Ib m? 
18. 140 cm and 30 kg m? 
19. 80 cm and 11 kg m? 
20. 106 cm and 25 kg m? 


After completing these problems, see page 655 to check your answers. 
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BSA Dosage Calculations 


Once the BSA is obtained, the drug dosage can be verified by consulting a reputable drug resource for the 
recommended dosage. Package inserts, the American Hospital Formulary Service AHFS Drug Information, 
Delmar Nurse's Drug Handbook, or other drug references contain pediatric and adults dosages. Remember 
to carefully read the reference to verify if the drug dosage is calculated in m* per dose or m°* per day. 

Use the following rule to calculate dosage based on body mass measured in m’. Notice that the 
calculation is similar to that used for determining dosage based on body weight (such as mg/kg) learned 
in Chapter 14. 


RULE 
To verify safe pediatric dosage based on BSA: 


1. Determine BSA in m?. 

2. Calculate the safe dosage based on BSA: mg/m? X m? = X mg 

3. Compare the ordered dosage to the recommended dosage, and decide if the dosage is safe. 
4 


. If the dosage is safe, calculate the amount to give and administer the dose. If the dosage seems 
unsafe, consult with the ordering practitioner before administering the drug. 


Note: Recommended dosage may specify mg/m’, mcg/m/?, g/m?, units/m?, milliunits/m?, or 
mEq/m?. 


EXAMPLE 1 @ 
A child is 126 cm tall and weighs 23 kg. The drug order reads: Vincasar 1.8 mg IV at 10 am. Is this 


dosage safe for this child? The recommended dosage as noted on the package insert is 2 mg/m”. 
Supply: see label, Figure 16-2. 


1. Determine BSA. The child’s BSA is 0.9 m? (using the metric BSA formula). 


AS peat ht(cm) X wt(kg) _ OL es 2,895) = A ter ; 
BSA (m7?) = J 3,600 = J 3600 ~ 3.600 — V 0.805 = 0.897 m? = 0.9m 


iw) 


. Calculate recommended dosage. mg/m? < m?* = 2 mg/m? X 0.9 mt? = 1.8 mg 


3. Decide if the dosage is safe. The dosage ordered is FIGURE 16-2 Vincasar 1 mg/mL label 
1.8 mg, and 1.8 mg is the amount recommended by 
BSA. The dosage is safe. How much should you give? 


NDC 0703-4402-11 
4. Calculate 1 dose. 


® 
| mg VINCASAR PFS 
Step 1 Convert No conversion is necessary. (vincristine sulfate 
injection, USP) 

Step 2. Think You want to give more than inane 

1 mL and less than 2 mL. FATAL IF GIVEN INTRATHECALLY 


FOR INTRAVENOUS USE ONLY 
Single Dose Vial 
REFRIGERATE 

Protect From Light 
SIcor™ 


SICOR Pharmaceuticals, Inc., 
Irvine, CA 92618 


At | mg per mL, it is obvious that 
you want to give 1.8 mL. 


1.8 
Calculate a x O= + mE x XmL = 1.8 mL 


co) 


WLLL. LN 
IL 


(01)00307034402115 


440202 


Used with permission from Teva Pharmaceuticals USA 
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EXAMPLE 2 # 


A 2-year-old child with herpes simplex is 35 inches tall and weighs 30 lb. The drug order reads acyclovir 
100 mg IV bid. Is this order safe? The drug reference recommends 250 mg/m? q.8h for children younger 
than 12 years and older than 6 months. Acyclovir is supplied as Zovirax 500 mg injection, with directions 
to reconstitute with 10 mL sterile water for injection for a concentration of 50 mg/mL. 


| 


. Determine BSA. The child’s BSA is 0.6 m? (using the West Nomogram, Figure 16-1). 
2 
3h 


Calculate recommended dosage. mg/m?  m? = 250 mg/»t? X 0.6 a? = 150 mg 


Decide if the dosage is safe. The dosage of 100 mg b.i.d. is not safe—the single dosage is too 
low. Further, the drug should be administered 3 times per day q.8h, not b.i.d. or 2 times per day. 


. Confer with the prescriber. 


QUICK REVIEW 
Safe dosage based on BSA: mg/m? x m?, compared to recommended dosage. 


I 


Review Set 43 7 


ie 


What is the dosage of | dose of interferon alpha-2b required for a child with a BSA of 0.82 m? if 
the recommended dosage is 2 million units/m*? units 


. What is the total daily dosage range of mitomycin required for a child with a BSA of 0.59 m? if 


the recommended dosage range is 10 to 20 mg/m?/day? mg/day to mg/day 


. What is the dosage of calcium EDTA required for an adult with a BSA of 1.47 m° if the 


recommended dosage is 500 mg/m?? mg 


. What is the total daily dosage of thiotepa required for a adult with a BSA of 2.64 m*° if the 


recommended dosage is 6 mg/m?’/day? mg. After 4 full days of therapy, this patient will 
have received a total of mg of thiotepa. 


. What is the dosage of acyclovir required for a child with a BSA of | m? if the recommended 


dosage is 250 mg/m?*? mg 


. A child is 30 inches tall and weighs 25 pounds. 


Order: Zovirax 122.5 mg IV q.8h 


Supply: Zovirax 500 mg with directions to reconstitute with 10 mL sterile water for injection for a 
final concentration of 50 mg/mL. 


Recommended dosage from drug insert: 250 mg/m” 
BSA = m? 

Recommended dosage for this child: mg 
Is the ordered dosage safe? 

If safe, give mie 


If not safe, what should you do? 


A child is 45 inches tall and weighs 55 pounds. 
Order: methotrexate 2.9 mg IV daily 
Supply: methotrexate 2.5 mg/mL 
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10: 


IME. 


Recommended dosage from drug insert: 3.3 mg/m? 
BSA = m? 

Recommended dosage for this child: mg 
Is the ordered dosage safe? 

If safe, give mL. 


If not safe, what should you do? 


. Order: Benoject 22 mg IV q.6h. Child has BSA of 0.44 m’. The recommended safe dosage of 


Benoject is 150 mg/m?/day in divided dosages every 6 to 8 hours. 
Recommended daily dosage for this child: mg/day 
Recommended single dosage for this child: mg/dose 


Is the ordered dosage safe? 


If not safe, what should you do? 


. Order: quinidine 198 mg p.o. daily for 5 days. Child has BSA of 0.22 m’. The recommended safe 


dosage of quinidine is 900 mg/m’/day given in 5 daily doses. 
Recommended dosage for this child: mg/dose 
Is the dosage ordered safe? 


If not safe, what should you do? 


How much quinidine would this child receive over 5 days of therapy? mg 
Order: deferoxamine mesylate IV per protocol. Child has BSA of 1.02 m’. 


Protocol: 600 mg/m? initially followed by 300 mg/m? at 4-hour intervals for 2 doses; then give 
300 mg/m? q.12 h for 2 days. Calculate the total dosage received. 


Initial dosage: mg 

Total for 2 q.4h dosages: mg 

Total for 2 days of q.12h dosages: mg 
Total dosage child would receive: mg 


Order: Fludara 10 mg/m’? bolus over 15 minutes followed by a continuous IV infusion of 
30.5 mg/m*/day. Child has BSA of 0.81 m°. The bolus dosage is mg, and the 
continuous 24-hour IV infusion will contain mg of Fludara. 


. Order: isotretinoin 83.75 mg IV q.12h for a child with a BSA of 0.67 m*. The recommended 


dosage range is 100 to 250 mg/m?/day in 2 divided doses. 

Recommended daily dosage range for this child: mg/day to mg/day 
Recommended single dosage range for this child: mg/dose to mg/dose 
Is the ordered dosage safe? 


If not, what should you do? 


. Order: Cerubidine 9.6 mg IV on day 1 and day 8 of cycle 


Protocol: 25 to 45 mg/m? on days | and 8 of cycle. Child has BSA of 0.32 m2. 


Recommended dosage range for this child: meg/dose to meg/dose 
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Is the ordered dosage safe? 


If not safe, what should you do? 


Answer questions 14 and 15 based on the following information. 


The recommended dosage of Oncaspar is 2,500 units/m?/dose IV daily < 14 days for adults and children 
with a BSA > 0.6 m’. 


Supply: Oncaspar 750 units/mL with directions to dilute in 100 mL D.W and give over 2 hours. You will 
administer the drug via infusion pump. 


14. Order: Give Oncaspar 2,050 units IV today at 1600. Child is 100 cm tall and weighs 24 kg. The 
child’s BSA is m?. 


The recommended dosage for this child is units. Is the ordered dosage of Oncaspar 
safe? 

If yes, add mL of Oncaspar for a total IV fluid volume of mL. Set the IV 
infusion pump at mL/h. 


If the order is not safe, what should you do? 


15. Order: Oncaspar 4,050 units IV stat for an adult patient who is 162 cm tall and weighs 58.2 kg. 
The patient’s BSA is m?*. The recommended dosage of Oncaspar for this adult is 
units. 


Is the ordered dosage of Oncaspar safe? 


If safe, you would add mL of Oncaspar for a total IV fluid volume of mL. 
Set the infusion pump at mL/h. 


If the order is not safe, what should you do? 


After completing these problems, see pages 655—656 to check your answers. 


PEDIATRIC VOLUME CONTROL SETS 


Volume control sets (Figure 16-3) are most frequently used to administer hourly fluids and intermittent 
IV medications to children. The fluid chamber will hold 100 to 150 milliliters of fluid to be infused in 
a specified time period as ordered, usually 60 minutes or less. The medication is added to the IV fluid 
in the chamber for a prescribed dilution volume. 

The volume of fluid in the chamber is filled by the nurse every one to two hours or as needed. Only 
small, prescribed quantities of fluid are added, and the clamp above the chamber is fully closed. The IV 
bag acts only as a reservoir to hold future fluid infusions. The patient is protected from receiving more 
volume than intended. This is especially important for children, because they can tolerate only a narrow 
range of fluid volume. This differs from standard IV infusions that run directly from the IV bag through 
the drip chamber and IV tubing into the patient’s vein. 

Volume control sets may also be used to administer intermittent [V medications to adults with fluid 
restrictions, such as for heart or kidney disease. An electronic pump may also be used to regulate the 
flow rate. When used, the electronic device will sound an alarm when the chamber empties. 

With the expanded use of IV pumps, volume control devices (such as Buretrol) are less common in 
practice. However, as a safety device for controlling the volume of fluid administered to children and 
critically ill patients of any age, they are still available. Nurses should be familiar with how to use them 
and be able to calculate the IV flow rate. 
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FIGURE 16-3 Volume control set 


Clamp 


we Injection port 


Clamp Drug and fluid 


=— administration 
chamber 


Injection port ———> 


Drip chamber 
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Capped needle ———> 
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Intermittent [TV Medication Infusion via Volume Control Set 


Children receiving [V medications may have a saline or heparin lock in place of a continuous IV 
infusion. The nurse will inject the medication into the volume control set chamber, add an 
appropriate volume of IV fluid to dilute the drug, and attach the IV tubing to the child’s IV lock to 
infuse over a specified period of time. Realize that when the chamber empties, some medication 
still remains in the drip chamber, the IV tubing, and the IV lock above the child’s vein. After the 
chamber has emptied and the medication has infused, a flush of IV fluid is given to be sure all the 
medication has cleared the tubing. There is no standard amount of fluid used to flush peripheral or 
central [V lines. Because tubing varies by manufacturer, the flush can vary from 15 mL to as much 
as 50 mL, according to the overall length of the tubing and extra extensions added. Verify your 
hospital policy on the correct volume for flushing peripheral and central IV lines in children. For 
the purpose of sample calculations, this text uses a 15 mL volume to flush a peripheral IV line, 
unless specified otherwise. 

To calculate the IV flow rate for the volume control set, you must consider the total fluid volume of 
the medication, the IV fluid used for dilution, and the volume of IV flush fluid. Volume control sets are 
microdrip sets with a drop factor of 60 gtt/mL. 
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EXAMPLE @ 


Oe Claforan 250 mg IV q.6h in 50 mL 
D; 4NS to infuse in 30 min followed by 
a 15 mL flush. Child has a saline lock. 


Supply: see label (Figure 16-4) 


Instructions from package insert for IV 
use: Add 10 mL diluent for a total 
volume of 11 mL with a concentration 
of 180 mg/mL. 


Used with permission from 


Aventis Pharmaceuticals. 


Made in United Kingdom 


x 60 gtt/mb = 130 gtt/min 


©2900 


50053567 Se eh aus 
cno 70100 Mm 2g IM/IV 


FIGURE 16-4 Claforan 2 g label 
Each CLAFORAN® STERILE vial contains 2g cefotaxime NDC 0039-0019-01 
for injection, Dextrose Hydrous, USP to adjust ia . 
osmolality, sodium citrate hydrous, USP to buffer » Ot ile 
© d to adjust pH Claforan Sterile 
nistration; Read a cefotaxime for 
mation and ; USP 
» dry powder = INjection, 1 : on 
f (formerly sterile S 
~ cefotaxime sodium) co 


+ Aventis 


Calculate the total volume of the intermittent IV medication and the IV flush. 


Calculate the flow rate of the [IV medication and the IV flush. Remember: 


Calculate the volume of the medication to be administered. 


S Ml all, = USS al, = 4! eal, 


This provides the prescribed total volume of 50 mL in the chamber. 


Step 1 
SUM + 15 mis = 65 mL. 
Step 2 
The drop factor 1s 60 gtt/mL. 
V _, (oS) eae 
ie oS 3 min 
I 
step 3 
D _ 250 mg 
ft 2 = isbme 
Step 4 
Step 5 


Add 1.4 mL reconstituted Claforan to the chamber and fill with IV fluid to a volume of 50 mL. 


Set the flow rate of the 50 mL of intermittent IV medication for 130 gtt/min. Follow 


with the 15 mL flush, also set at 130 gtt/min. When complete, detach IV tubing and 


follow saline lock policy. 


The patient may also have an intermittent medication ordered as part of a continuous infusion at a 
prescribed IV volume per hour. In such cases, the patient is to receive the same fluid volume each hour, 
regardless of the addition of intermittent medications. This means that the total prescribed fluid volume 
must include the intermittent IV medication volume. 


FIGURE 16-5 Gentamicin 80 mg per 2 mL label 


EXAMPLE = 
Order: D,NS IV at 30 mL/h for 


continuous infusion and gentamicin 
30 mg IV qg.6h over 30 min 


Supply: see label (Figure 16-5) 


An electronic infusion pump 1s in use 
with the volume control set. 


Calculate the dilution 
volume required to 
administer the gentamicin 


Step I 


Pharmaceuticals, LLC, whose products are 
available only in the United States. 


Used with permission from APP 


a oe ; 
NDC 63323-010-02 1002 
GENTAMICIN 


INJECTION, USP 


equivalent to 40 mg/mL Gentamicin 


— 80mg/2mL 


For IM or IV Use. 


Must be diluted for !V use. 
2 ML Multiple Dose Vial 


Sterile 


401896D 


APP Pharmaceuticals, LLC 


Schaumburg, tL 6017 


LOT/EXP 


Rx only 


SAMPLE. NOT FOR HUMAN USE. 


63323-010-02 


3 


at the prescribed continuous flow rate of 30 mL/h. 


Think 
Calculate 
30 mL X mL 
60 min 30 min 
o0xXe =) =900 
60X _ 900 
60 - 60 
X = 


15 mL (in 30 min) 


Use ratio-proportion to verify your estimate. 


If 30 mL infuses in 1 h, then : of 30 mL, or 15 mL, will infuse in 2 h, or 30 min. 
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Therefore, the IV fluid dilution volume required to administer 30 mg of 
gentamicin in 30 minutes is 15 mL to maintain the prescribed, continuous 
infusion rate of 30 mL/h. 


Step 2 Determine the volume of gentamicin and IV fluid to add to the volume control chamber. 


D _ 30 mg 
H  oees0ane 


8} 
x 2mL = % mL = Ai, =O 
4 


Add 0.75 mL gentamicin and fill the chamber with DNS to the total volume of 15 mL. 


Step 4 Set the infusion pump to 30 mL/h to deliver 15 mL of intermittent IV gentamicin solution 
in 30 minutes. Resume the regular IV, which will also flush out the tubing. The continuous 
flow rate will remain at 30 mL/h. 


QUICK REVIEW 
= Volume control sets have a drop factor of 60 gtt/mL. 


_™ The total volume of the medication, the IV dilution fluid, and the IV flush fluid must be consid- 


ered to calculate flow rates when using volume control sets. 


Review Set44 > : 


Calculate the IV flow rate to administer the following IV medications by using a volume control set, and 
determine the amount of IV fluid and medication to be added to the chamber. The ordered time includes 
the flush volume. 


1. Order: Antibiotic X GO mg IV q.8h in 50 mL D,NS over 45 min. Flush with 15 mL. 


Supply: Antibiotic X 60 mg per 2 mL 
Flow rate: gtt/min 


Add mL medication and mL IV fluid to the chamber. 


2. Order: Medication Y 75 mg IV q.6h in GO mL D, 4NS over 6O min. Flush with 15 mL. 
Supply: Medication Y 75 mg per 3 mL 
Flow rate: gtt/min 
Add mL medication and mL IV fluid to the chamber. 

3. Order: Antibiotic Z 15 mg IV bi.d. in 25 mL 0.9% NaCl over 20 min. Flush with 15 mL. 
Supply: Antibiotic Z 15 mg per 3 mL 
Flow rate: gtt/min 
Add mL medication and mL IV fluid to the chamber. 

4. Order: Ancef 0.6 g IV q.12h in 50 mL D,NS over GO min on an infusion pump. Flush with 30 mL. 
Supply: Ancef 1 g per 10 mL 
Flow rate: mL/h 


Add mL medication and mL IV fluid to the chamber. 
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5. Order: Cleocin 150 mg IV g.8h in 32 mL D,NS over GO min on an infusion pump. Flush with 
26 mL. 


Supply: Cleocin 150 mg/mL 


Flow rate: mL/h 
Add mL medication and mL IV fluid to the chamber. 
Total IV volume after 3 doses are given is mL. 


Calculate the amount of IV fluid to be added to the volume control chamber for questions 6 through 10. 


6. Order: 0.9% NaCl at 50 mL/h for continuous infusion with Ancef 250 mg IV q.8h to be infused 
over 30 min by volume control set 


Supply: Ancef 125 mg/mL 
Add mL medication and mL IV fluid to the chamber. 


7. Order: DW at 30 mL/h for continuous infusion with Medication X GO mg q.Gh to be infused 
over 20 min by volume control set 


Supply: Medication X 60 mg per 2 mL 
Add mL medication and mL IV fluid to the chamber. 


8. Order: D, 0.225% NaCl lV at 85 mL/h with erythromycin GOO mg IV q.Gh to be infused over 
40 min by volume control set 


Supply: erythromycin 50 mg/mL 


Add mL medication and mL IV fluid to the chamber. 
9. Order: D;NS IV at 66 mL/h with Fortaz 720 mg lV qg.8h to be infused over 40 min by volume 
control set 


Supply: Fortaz | g per 10 mL 
Add mL medication and mL IV fluid to the chamber. 


10. Order: D, 0.45% NaCl lV at 46 mL/h with doxycycline 75 mg IV q.12h to be infused over 2 h by 
volume control set 


Supply: doxycycline 100 mg per 10 mL 
Add mL medication and mL IV fluid to the chamber. 


After completing these problems, see pages 656-657 to check your answers. 


MINIMAL DILUTIONS FOR IV MEDICATIONS 


IV medications in infants and young children (or adults on limited fluids) are often prescribed to be given 
in the smallest volume or maximal safe concentration to prevent fluid overload. Consult a pediatric 
reference, Hospital Formulary, or drug insert to assist you in problem solving. These types of medications 
are usually given via an electronic infusion pump. 

Many pediatric IV medications allow a dilution range or a minimum and maximum allowable 
concentration. A solution of ower concentration may be given if the patient can tolerate the added 
volume (called minimal safe concentration, maximal dilution, or largest volume). A solution of higher 
concentration (called maximal safe concentration, minimal dilution, or smallest volume) must not 
exceed the recommended dilution instructions. Recall that the greater the volume of diluent or solvent, 
the less concentrated the resulting solution. Likewise, less volume of diluent or solvent results in a more 
concentrated solution. 
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CAUTION 
An excessively high concentration of an IV drug can cause vein irritation and potentially 
life-threatening toxic effects. Accurate dilution calculation is a critical skill. 


Let’s examine how to follow the drug reference recommendations for a minimal IV drug dilution, 
when a minimal and maximal range is given for an IV drug dilution. 


RULE 
Ratio for recommended drug dilution equals ratio for desired drug dilution. 


EXAMPLE 1 @ 

The physician orders vancomycin 40 mg IV q.12h for an infant who weighs 4,000 g. What is the minimal 
amount of IV fluid in which the vancomycin can be safely diluted? Look at the package insert provided 
for your reference (Figure 16-6) and find the recommended maximal safe concentration (10 mg/mL). 


10 mg 40 mg 
1 mL X mL 
1OxX = 40 
10%, = 40 
10 yt 
X = 4mL (This is the minimal amount of IV fluid.) 


FIGURE 16-6 Portion of simulated vancomycin package insert 


STERILE VANCOMYCIN HYDROCHLORIDE, USP 
INTRAVENOUS 


DOSAGE AND ADMINISTRATION 


Infusion-related events are related to both the concentration 
and the rate of administration of vancomycin. Concentrations of 
no more than 5 mg/mL and rates of no more than 10 mg/min 
are recommended in adults (see also age-specific recommenda- 
tions). In selected patients in need of fluid restriction, a concen- 
tration up to 10 mg/mL may be used; use of such higher concen- 
trations may increase the risk of infusion-related events. An 
infusion rate of 10 mg/min or less is associated with fewer 
infusion-related events. Infusion-related events may occur, 
however, at any rate or concentration. 
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EXAMPLE 2 = 
The physician orders Claforan 1.2 g IV q.8h for a child who weighs 36 kg. The recommended safe 
administration of Claforan for intermittent [V administration is a final concentration of 20 to 60 mg/mL 


to infuse over 15 to 30 minutes. What is the minimal amount of IV fluid to safely dilute this dosage? 
(Remember that this represents the maximal safe concentration.) 
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Step 1 Convert 1.2 g = 1.200. = 1,200 mg 
ee 


Step2 Think 1,200 is more than 10 times 60; in fact, it is 20 times 60. So you need at least 
20 mL to dilute the drug. 
60 me 1,200 me 
Step 3 Caleulate TP el 
60x = 1,200 
60X _ 1,200 
60 aa 60 
X = 20 mL (minimal dilution for maximal safe concentration) 


What is the maximal amount of IV fluid recommended to safely dilute this drug to the minimal safe 
concentration? 


Step 1 Convert 1.2 g = 1,200 mg 
Step2 Think 1,200 is more than 50 times 20; in fact, it is 60 times 20. So you can use up to 
60 mL to dilute the drug. 
ore 20 mg 1,200 mg 
e Calculate 1 mL X mL 
20X = 1,200 
2) XG e() 
201s 20 
X = 60 mL (maximal dilution for minimal safe concentration) 


CALCULATION OF DAILY VOLUME 
FOR MAINTENANCE FLUIDS 


Another common pediatric IV formula involves the calculation of 24-hour maintenance IV fluids for 
children. 


RULE 
Use this formula to calculate the daily rate of pediatric maintenance IV fluids: 


= 100 mL/kg/day for first 10 kg of body weight 
# 50 mL/kg/day for next 10 kg of body weight 
=# 20 mL/kg/day for each kg above 20 kg of body weight 


This formula uses the child’s weight in kilograms to estimate the 24-hour total fluid need, including 
oral intake. It does not include replacement for losses such as those due to diarrhea, vomiting, or fever. 
This accounts only for fluid needed to maintain normal cellular metabolism and fluid turnover. 

Pediatric [TV solutions that run over 24 hours usually include a combination of glucose, saline, and 
potassium chloride and are hypertonic solutions (see Figure 15-5). Dextrose (glucose) for energy is 
usually concentrated between 5% and ee for peripheral infusions. Sodium chloride is usually 
concentrated between 0.225% and 0.9% ( {NS up to NS). Further, 20 mEq per liter of potassium 
chloride (20 mEq KCI/L) are usually added to continuous pediatric infusions. Any dextrose and saline 
combination without potassium should be used only as an intermittent or short-term IV fluid in children. 
Be wary of isotonic solutions such as 5% dextrose in water and 0.9% sodium chloride. They do not 
contribute enough electrolytes and can quickly lead to water intoxication. 
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CAUTION 

A red flag should go up in your mind if either plain 5% dextrose in water or 0.9% sodium chloride 
(normal saline) is running continuously on an infant or child. Consult the ordering practitioner 
immediately! 


Let’s examine the daily rate of maintenance fluids and the hourly flow rate for the children in the 
following examples. Assume for these examples that the [V pump is programmable in whole numbers, 
not tenths of a milliliter. 


EXAMPLE 1 & 
Child who weighs 6 kg 


100 mL/kg/day X 6 kg = 600 mL/day or per 24 h 


600 mL 


eran ea 25 mL/h 


EXAMPLE 2 

Child who weighs 12 kg 

100 mL/kg/day X 10 kg = 1,000 mL/day (for first 10 kg) 

50 mL/kg/day X 2 kg = 100 mL/day (for the remaining 2 kg) 
Total: 1,000 mL/day + 100 mL/day = 1,100 mL/day or per 24 h 


L100 mL = 45.8 mL/h = 46 mh 
EXAMPLE 3 = 


Child who weighs 24 kg 

100 mL/kg/day X 10 kg = 1,000 mL/day (for first 10 kg) 

50 mL/kg/day < 10 kg = 500 mL/day (for next 10 kg) 

20 mL/kg/day < 4 kg = 80 mL/day (for the remaining 4 kg) 

Total: 1,000 mL/day + 500 mL/day + 80 mL/day = 1,580 mL/day or per 24 h 
Lat = 65.8 mL/h = 66 mL/h 


QUICK REVIEW 


= Minimal and maximal dilution volumes for some IV drugs are recommended to prevent fluid 
overload and to minimize vein irritation and toxic effects. 


= The ratio for recommended dilution equals the ratio for desired drug dilution. 
m When mixing IV drug solutions, 
# the smaller the added volume, the stronger or higher the resulting concentration (minimal dilution). 


# the /arger the added volume, the weaker (more dilute) or lowes the resulting concentration 
(maximal dilution). 


m Daily volume of pediatric maintenance IV fluids based on body weight is: 
= 100 mL/kg/day for first 10 kg 
= 50 mL/kg/day for next 10 kg 
es 20 mL/kg/day for each kg above 20 
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Review Set 45 . , | 


Calculate the following. Assume ITV pumps measure whole milliliters. 


1. If a child is receiving chloramphenicol 400 mg IV q.6h and the maximum concentration is 
100 mg/mL, what is the minimum volume of fluid in which the medication can be safely diluted? 
mL 


2. If a child is receiving gentamicin 25 mg IV q.8h and the minimal concentration is | mg/mL, what 
is the maximum volume of fluid in which the medication can be safely diluted? mL 


3. Calculate the total volume and hourly IV flow rate for a 25 kg child receiving maintenance IV 
fluids. Infuse mL at mL/h. 


4. Calculate the total volume and hourly IV flow rate for a 13 kg child receiving maintenance IV 
fluids. Infuse mL at mL/h. 


Nn 


. Calculate the total volume and hourly IV flow rate for a 77 Ib child receiving maintenance 
IV fluids. Infuse mL at mL/h. 


6. Calculate the total volume and hourly IV flow rate for a 3,500 g infant receiving maintenance 
IV fluids. Infuse mL at mL/h. 


7. A child is receiving 350 mg of a certain medication IV, and the minimal and maximal dilution 
range is 30 to 100 mg/mL. What is the minimum volume (maximal concentration) and the 
maximum volume (minimal concentration) for safe dilution? mL (minimum volume); 

mL (maximum volume). (Hint: The equipment measures whole mL; round up to the 
next whole mL.) 


8. A child is receiving 52 mg of a certain medication IV, and the minimal and maximal dilution 
range is 0.8 to 20 mg/mL. What is the minimum volume and the maximum volume of fluid for 
safe dilution? mL (minimum volume); mL (maximum volume) 


9. A child is receiving 175 mg of a certain medication IV, and the minimal and maximal dilution 
range is 5 to 75 mg/mL. What is the minimum volume and the maximum volume of fluid for safe 
dilution? ___ mL (maximum volume) 


10. You are making rounds on your pediatric patients and you notice that a 2-year-old child who weighs 
14 kg has 1,000 mL of normal saline infusing at the rate of 50 mL/h. You decide to question this 
order. What is your rationale? 


After completing these problems, see page 657 to check your answers. 


Let’s look at an example in which the nurse prevents a 
medication error by calculating the safe dosage of a 
medication before administering the drug to an infant. — 


CLINICAL REASONING SKILLS 


ERROR 


a Dosage that is too high for an infant. 


oS Possible Scenario 3 ee 


the rate of 20 mL/h. 


The infant weighs 105 Ib and is 24 in long. KCI (potassium chloride) for IV injection is applied as 
2 mEq/mL. The nurse Hooked up potassium chloride in a drug reference and noted that the safe 


ie ~ Suppose a physician ordered KCI (potassium chloride) 25 mEq Vp per 500 mL of D, 3NS to infuse ab 
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dosage of potassium chloride is up to 3 mEq/kg or 40 mEq/m?/day. The nurse calculated the infant’s 
dosage as 14.4 mEq/day based on body weight and 11.2 mEq/day based on BSA. 


First the nurse converted Ib to kg. 
105 Ib = 10.5 Ib 
10.5 Ib + 2.2 Ib/kg = 10.5 lb X 1 kg/2.2 Ib = 4.77 kg = 4.8 kg 


3 mEq/kg/day < 4.8 kg = 14.4 mEq/day 


BSA (m2) = / Ae \ So Jas = 0.080... = 0.283 m? = 0.28 m? 


3513) eylhey 3,34 


40 mEq/mr?/day X 0.28 mt? = 11.2 mEq/day 


The nurse further calculated that, at the rate ordered, the infant would receive 480 mL of IV fluid per 
day, which is a reasonable daily rate of pediatric maintenance IV fluids. 


20 mL/ht x 24 h/day = 480 mL/day 


Maintenance pediatric IV fluids: 


100 mL/kg/day for first 10 kg: 100 mL/kg/day x 4.8 kg = 480 mL/day 


But then the nurse calculated that the infant would receive 1 mEq KCI (potassium chloride) per hour. 


25 mEq X mEq 
500 mL 20 mL 
SOOK = = 7500 
A ned 


Finally, the nurse calculated that, at this rate, the infant would receive 24 mEq/day, which is 
approximately twice the safe dosage. Therefore, the order is unsafe. 


1 mEq/h X 24 h/day = 24 mEq/day 


The nurse notified the physician and questioned the order. The physician responded, “Thank you. You 
are correct. | intended to order one-half that amount of potassium chloride, or 25 mEq per L, which 
should have been 12.5 mEq per 500 mL. This was my error, and | am glad that you caught it.” 


Potential Outcome 


If the nurse had not questioned the order, the infant would have received twice the safe dosage. The 
infant likely would have developed signs of hyperkalemia that could lead to ventricular fibrillation, 
muscle weakness progressing to flaccid quadriplegia, respiratory failure, and possibly death. 


Prevention 


In this instance, the nurse prevented a medication error by checking the safe dosage and notifying 
the physician before administering the infusion. Let this be you! 
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PRACTICE PROBLEMS—CHAPTER 16 


Calculate the volume for one safe dosage. Refer to the BSA formulas or the West Nomogram below 
(Figure 16-7) as needed to answer questions | through 20. 


FIGURE 16-7 West Nomogram for estimation of body surface area 


WEST NOMOGRAM 
aaa Nomogram a ie 
Height | SA Weight 
cm in For children of M2 Ib kg 
normal height 
for weight 
90 180 80 
1.30 
160 
80T— 1.20 2.0 140 eS 
240 70 ale 1.9 130 60 
00-1 20 1.00 13 140 
Metric: 85 60 ne ea 50 
200 = 50 0.90 1.5 90 a 
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1. Order: vincristine 2 mg direct IV stat for a child who weighs 85 pounds and is 50 inches tall 


Recommended dosage of vincristine for children: 1.5 to 2 mg/m* | time/week; inject slowly over 
a period of 1 minute. 


Supply: vincristine 1 mg/mL 
BSA (per formula) of this child: m 


Recommended dosage range for this child: mg to mg 
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Is the ordered dosage safe? 
If safe, give mL/min or rly per lo sec: 


If not, what should you do? 


. Use the BSA nomogram to calculate the safe oral dosage and amount to give of mercaptopurine 


for a child of normal proportions who weighs 25 pounds. 
Recommended dosage: 80 mg/m?/day once daily p.o. 


Supply: mercaptopurine 50 mg/mL 


BSA: m- 
Safe dosage: mg 
Give: mL 


. Use the BSA nomogram to calculate the safe IV dosage of sargramostim for a 1-year-old child 


who is 25 inches tall and weighs 20 pounds. 
Recommended dosage: 250 mcg/m?/day once daily IV 
BSA: m? 


Safe dosage: mcg 


. Sargramostim is available in a solution strength of 500 mcg per 10 mL. Calculate 1 dose for the 


child in question 3. 


Give: mL 


. Use the BSA nomogram to determine the BSA for a child who is 35 inches tall and weighs 40 pounds. 


BSA: m- 


. The child in question 5 will receive levodopa. The recommended oral dosage of levodopa is 0.5 g/m’. 


What is the safe dosage for this child? 


Safe dosage: mg 


. Levodopa is supplied in 100 mg and 250 mg capsules. Calculate | dose forthe child in question 6. 


Give: of the mg capsule(s) 


. Use the BSA nomogram to determine the safe IM dosage of Oncaspar for a child who is 42 inches 


tall and weighs 45 pounds. The recommended IM dosage is 2,500 units/m?/dose. 
BSA: m? 


Safe dosage: units 


. Oncaspar is reconstituted to 750 units/mL. Calculate | dose for the child in question 8. 


Give: mL 


. Should the Oncaspar in question 9 be given in one injection? 


- Acchild is 140 cm tall and weighs 43.5 kg. The recommended IV dosage of Adriamycin is 20 mg/m?. 


Use the BSA formula to calculate the safe IV dosage of Adriamycin for this child. 
BSA: m? 


Safe dosage: mg 


. Calculate the dose amount of Adriamycin for the child in question 11. 


Supply: Adriamycin 2 mg/mL 
Give: mL 
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For questions 13 through 20, use the BSA formulas to calculate the BSA value. 


13. Height: 5 ft 6 in Weight: 136 Ib BSA: m? 
14. Height: 4 ft Weight: 80 Ib BSA: m? 
15. Height: 60 cm Weight: 6 kg BSA: m? 
16. Height: 68 in Weight: 170 Ib BSA: m? 
17. Height: 164 cm Weight: 58 kg BSA: m? 
18. Height: 100 cm Weight: 17 kg BSA: m? 
19. Height: 64 in Weight: 63 kg BSA: m? 
20. Height: 85 cm Weight: 11.5 kg BSA: m°? 


21. What is the safe dosage of | dose of interferon alpha-2b required for a child with a BSA of 
0.28 m° if the recommended dosage is 2 million units/m?? units 


22. What is the safe dosage of calctum EDTA required for an adult with a BSA of 2.17 m*? if the 
recommended dosage is 500 mg/m*? mg or g 


23. What is the total daily dosage range of mitomycin required for a child with a BSA of 0.19 m? if 
the recommended dosage range is 10 to 20 mg/m?/day? mg/day to mg/day 


24. What is the total safe daily dosage of thiotepa required for an adult with a BSA of 1.34 m° if the 
recommended dosage is 6 mg/m?/day? mg/day 


25. After 5 full days of therapy receiving the recommended dosage, the patient in question 24 will 
have received a total of mg of thiotepa. 


For questions 26 through 38, the [IV pump measures whole milliliters. 


26. Order: Ancef 0.42 g IV q.12 h in 30 mL D,NS over 30 min by volume control set on an 
electronic infusion pump. Flush with 15 mL. 


Supply: Ancef 500 mg per 5 mL 


Total IV fluid volume: mL 
Flow rate: mL/h 
Add mL Ancef and mL D.NS to the chamber. 


27. After 7 days of IV therapy, the patient referred to in question 26 will have received a total of 
mL of Ancef. 


28. Order: clindamycin 285 mg IV q.6h in 45 mL D,NS over GO min by volume control set on an 
electronic infusion pump. Flush with 15 mL. 


Supply: clindamycin 75 mg per 0.5 mL 


Total IV fluid volume: mL 
Flow rate: mL/h 
Add mL clindamycin and mL D.NS to the chamber. 


29. When the patient in item 28 has received 4 days of therapy with clindamycin, she will have 
received a total IV medication volume of mL. 


30. Order: D, 0.225% NaCl IV at 65 mL/h c erythromycin 500 mg IV q.6h to be infused over 40 min 
You will use a volume control set and flush with 15 mL. 
Supply: erythromycin 50 mg/mL 
Add mL of erythromycin and mL D, 0.225% NaCl to the chamber. 
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31. When the patient in question 30 has received 5 days of therapy with erythromycin, he will have 
received a total IV medication volume of mic. 


32. Order: D; 0.45% NaCl lV at 66 mL/h with Fortaz 620 mg IV q.8h to be infused over 40 min 
You will use a volume control set and flush with 15 mL. 
Supply: Fortaz 0.5 g per 5 mL 
Add mL Fortaz and mL D, 0.45% NaCl to the chamber. 


33. When the patient in question 32 has received 7 days of therapy with Fortaz, she will have received 
a total IV medication volume of mL. 


For questions 34 through 38, calculate the daily volume of pediatric maintenance IV fluids using: 
100 mL/kg/day for first 10 kg of body weight 
50 mL/kg/day for next 10 kg of body weight 
20 mL/kg/day for each kg of body weight above 20 kg 


34. Calculate the total volume and hourly IV flow rate for a child who weighs 10 kg and who is 
receiving maintenance fluids. 


Infuse mL at mL/h. 

35. Calculate the total volume and hourly IV flow rate for a 21 kg child receiving maintenance fluids. 
Infuse mL at mL/h. 

36. Calculate the total volume and hourly IV flow rate for a 78 Ib child receiving maintenance fluids. 
Infuse mL at mL/h. 

37. Calculate the total volume and hourly IV flow rate for a 33 Ib child receiving maintenance fluids. 
Infuse mL at mL/h. 

38. Calculate the total volume and hourly IV flow rate for a 2,400 g infant receiving maintenance fluids. 
Infuse mL at mL/h. 


For questions 39 through 49, verify the safety of the following pediatric dosages ordered. If the dosage 
is safe, calculate one dose and the IV volume to infuse one dose. 


Order for a child weighing 15 kg: 
D, 0.45% NaCl IV at 53 mL/h c ampicillin 275 mg IV g.4h infused over 40 min by volume control set 
Recommended dosage: ampicillin 100 to 125 mg/kg/day in 6 divided doses 


Supply: ampicillin | g per 10 mL 


39. Safe daily dosage range for this child: mg/day to mg/day 
Safe single dosage range for this child: mg/dose to mg/dose 
Is the ordered dosage safe? If safe, give mL/dose. 


If not safe, describe your action. 


40. IV fluid volume to be infused in 40 min: mL 
Add mL ampicillin and mL D, 0.45% NaCl to the chamber. 
For questions 41 and 42, order for a child who weighs 27 lb: 
DNS IV at 46 mL/h c oxacillin 308 mg IV g.6h to be infused over 30 min by volume control set 
Recommended dosage: oxacillin 100 mg/kg/day in 4 divided doses 


Supply: oxacillin 500 mg per 10 mL 
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41. Child’s weight: kg 
Safe daily dosage for this child: mg/day 
Safe single dosage for this child: meg/dose 
Is the ordered dosage safe? If safe, give mL/dose. 


If not safe, describe your action. 


42. IV fluid volume to be infused in 30 min: mL 
Add mL oxacillin and mL D, NS to the chamber. 
For questions 43 and 44, order for a child who weighs 22 kg: 
D, 0.225% NaCl lV at 50 mL/h c Amikin 165 mg IV g.8h to be infused over 30 min by volume control set 
Recommended dosage: Amikin 15 to 22.5 mg/kg/day in 3 divided doses q.8h 
Supply: Amikin 100 mg per 2 mL 


43. Safe daily dosage range for this child: mg/day to mg/day 
Safe single dosage range for this child: meg/dose to meg/dose 
Is the ordered dosage safe? If safe, give mL/dose. 


If not safe, describe your action. 
44. IV fluid volume to be infused in 30 min: mL 

Add mL Amikin and mL D, 0.225% NaCl to the chamber. 
For questions 45 and 46, order for a child who weighs 9 kg: 
DNS IV at 38 mL/h c Timentin 800 mg IV q.4h to be infused over 40 min by volume control set 
Recommended dosage: Timentin 200 to 300 mg/kg/day in 6 divided doses every 4 hours 


Supply: Timentin 200 mg/mL 


45. Safe daily dosage range for this child: mg/day to mg/day 
Safe single dosage range for this child: mg/dose to mg/dose 
Is the ordered dosage safe? If safe, give mL/dose. 


If not safe, describe your action. 
46. IV fluid volume to be infused in 40 min: mL 
Add mL Timentin and mL D, NS to the chamber. 


For questions 47 through 49, order for a child who weighs 55 Ibs: 


DNS IV at GO mL/h ¢ penicillin G potassium 525,000 units q.4h to be infused over 20 min by 
volume control set 


Recommended dosage: penicillin G potassium 100,000 to 250,000 units/kg/day in 6 divided doses q.4h 
Supply: penicillin G potassium 200,000 units/mL 


47. Child’s weight: kg 
Safe daily dosage range for this child: units/day to units/day 
Safe single dosage range for this child: units/dose to units/dose 
48. Is the ordered dosage safe? If safe, give mL/dose. 


If not safe, describe your action. 
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49. IV fluid volume to be infused in 20 min: mL 
Add mL penicillin G potassium and mL D, NS to the chamber. 


50. 


Describe the clinical reasoning you would use to prevent the following medication error. 


Possible Scenario 

Suppose the physician came to the pediatric oncology unit to administer chemotherapy to a 
critically ill child whose cancer symptoms had recurred suddenly. The nurse assigned to care 
for the child was floated from the adult oncology unit and was experienced in administering 
chemotherapy to adults. The physician, recognizing the nurse, said, “Oh good, you know how to 
calculate and prepare chemo. Go draw up 2 mg/m? of vincristine for this child so I can get his 
chemotherapy started quickly.” The nurse consulted the child’s chart and saw the following 
weights written on his assessment sheet: 20/.45. No height was recorded. 


On the adult unit, that designation means _X_ kg or _Y_ lb. The nurse took the West Nomogram 
and estimated the child’s BSA based on his weight of 45 lb to be 0.82 m’. The nurse calculated 

2 mg/nt X 0.82 nf? = 1.64 mg. Vincristine is supplied as | mg/1 mL, so the nurse further 
calculated that 1.6 mL was the dose and drew it up in a 3 mL syringe. As the nurse handed the 
syringe to the physician, the amount looked wrong. The physician asked the nurse how that 
amount was obtained. When the nurse told the physician that the estimated BSA from the child’s 
weight (45 pounds) was 0.82 m? and that the dosage was 2 mg/m? X 0.82 m* = 1.64 mg, or 

1.6 mL, the physician said, “No! This child’s BSA is 0.45 m?. I wrote it myself next to his 

20 pounds.” The physician, despite the need to give the medication as soon as possible, 
took the necessary extra step and examined the amount of medication in the syringe. Though the 
physician knew and trusted the nurse, the amount of medication in the syringe did not seem right. 
Perhaps the physician had figured a ballpark amount of about | mL and the volume the nurse 
brought in made the physician question what was calculated. The correct dosage calculations are: 


2 mg/m? x 0.45 mt? = 0.9 mg 


eee inh 0 Oo my 


Potential Outcome 

The child, already critically ill, could have received almost double the amount of medication had 
the physician rushed to give the dose calculated and prepared by someone else. This excessive 
amount of medication probably could have caused a Mia overdose. What should have been done 
to prevent this error? 


Prevention 


After completing these problems, see pages 658-660 to check your answers. 


| 
| For additional practice, visit the online practice software at www.CengageBrain.com, using the 


et, Website access code found in the front of your text. 


Reference 


Kliegman, R. M., Behrman, R. E., St. Germe, J., Schor, N., & Stanton, B. F. (2010). Nelson textbook of 
pediatrics (19th ed.). Philadelphia: Saunders. 
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Advanced Adult Intravenous 
Calculations 


OBJECTIVES 
Upon mastery of Chapter 17, you will be able to perform advanced adult intravenous (IV) calculations 
and apply these skills to patients across the life span. To accomplish this, you will also be able to: 
m Initiate and manage continuous infusions of critical medications (such as heparin and insulin) using 
protocol to: 
® Calculate a bolus dosage and volume. 
® Calculate a continuous infusion dosage (units/h) and rate (mL/h). 
® Monitor and make necessary adjustments to continuous intravenous therapy. 
= Observe patients for serious adverse reactions and administer antidote as needed. 
= Calculate the flow rate and assess safe dosages for critical care [V medications administered over a 
specified time period. 


= Calculate the flow rate for primary IV and IV piggyback (IV PB) solutions for patients with 
restricted fluid intake requirements. 


“wWrurses are becoming increasingly more responsible for the administration of high-alert IV 

: medications in the critical care areas as well as on general nursing units. Patients in 
life-threatening situations require thorough and timely interventions that frequently 
involve specialized, potent drugs. This chapter focuses on advanced adult IV calculations 
in special requirements that can be applied to patients across the life span. 
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CALCULATING IV DOSAGES AND FLOW RATES USING 
CLINICAL PROTOCOLS 


Clinical protocols are preapproved orders for routine therapies, monitoring guidelines, and diagnostic 
procedures for patients with identified clinical problems. These orders are common in practice settings 
where patients’ needs require immediate attention. Clinical protocols give the nurse legal protection to 
intervene appropriately and administer medication without contacting the prescriber each time the patient’s 
condition changes. Heparin and insulin, two high-alert medications for which you learned to calculate 
dosages in Chapter 11, are examples of medications given intravenously that are ordered using standard 
protocols. Specific protocols will vary slightly between practitioners and agencies; however, two typical 
protocols (Figure 17-1 and Figure 17-5) are provided in this chapter as samples for study purposes. 

Because patients vary significantly in weight, the intravenous heparin dosage is individualized based 
on the patient’s weight. The heparin protocol orders depicted in Figure 17-1 are based on patient weight 
rounded to the nearest 10 kg (line 1). Some facilities use the patient’s exact weight in kilograms. It is - 
important to know the protocol for your clinical setting. When the patient’s response to heparin therapy 
changes, as measured by the aPTT blood clotting value (activated partial thromboplastin time measured 
in seconds), the heparin dosage is adjusted as indicated in lines 11 to 15 of Figure 17-1. 

Insulin dosage must be closely matched with insulin needs. For hospitalized patients, the dosage 
must be monitored and adjusted to meet special conditions such as infection, surgery, pregnancy, and 
drug-to-drug interactions. Nurses follow standard protocols to ensure that insulin dosage is coordinated 
with insulin requirements through rigorous blood glucose monitoring and insulin replacement therapy. 
The insulin protocol orders in Figure 17-5 provide instructions to use specific dosage grids for three 
levels of therapy based on potential resistance to insulin. If the patient is nondiabetic, the insulin infusion is 
started on the lowest level—i.e., Level 1. Diabetic patients begin insulin replacement on Level 2 and may 
need to move to the Level 3 insulin dosage grid if the therapy has proven ineffective. 

For both the heparin and insulin protocols, as well as other protocols for critical medications, the 
administration process is the same and includes three sequential actions: 1) Bolus, 2) Continuous 
Infusion, and 3) Rebolus and/or Adjust Infusion Rate. 


RULE 
To administer critical intravenous medications according to protocol, follow three sequential actions: 


Action 1 Bolus: Determine the need for a bolus dose (a large dose to rapidly achieve a therapeutic 
effect) according to patient condition specified in the protocol. Select the right supplied 
drug, calculate, and administer the right amount by IV push or direct IV infusion. 


Action 2 Continuous Infusion: Acquire the right concentration of the continuous solution from 
the pharmacy (or mix the IV PB bag by selecting the right supplied drug), calculate to 
determine the amount required to provide the ordered dosage, and calculate and set the 
flow rate as determined by protocol. 


Action 3. Rebolus and/or Adjust Infusion Rate: Based on patient monitoring, determine if 
additional bolus is needed or if the continuous infusion rate needs to be increased, 
decreased, or discontinued. 


CAUTION 


Remember that high-alert drugs require independent double verification (of the order, test 
results, calculations, and drug preparation) by two clinicians who are alone and apart from 
each other, and who later compare results. 


Let’s apply all three actions beginning with the heparin protocol, and then we will work through the 
same process with the insulin protocol. 
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IV Heparin Protocol 


Heparin protocols will vary slightly between facilities. For problems in this text, we will use a sample 
Standard Weight-Based Heparin Protocol (Figure 17-1), but you will use the protocol that has been 
adopted by the specific agency where you practice. 


FIGURE 17-1 Sample heparin therapy protocol 


SAMPLE STANDARD WEIGHT-BASED HEPARIN PROTOCOL 

For all patients on heparin drips: 

1. Weight in KILOGRAMS. Required for order to be processed: kg (round to nearest 

10 kg). 

2. Heparin 25,000 units in 250 mL of SNS; boluses to be given as 1,000 units/mL. 

3. aPTT q.6h or 6 hours after rate change; daily after two consecutive therapeutic aPTTs. 

4. CBC initially and repeat every day(s). 

5. Obtain aPTT and PT/INR on day 1 prior to initiation of therapy. 

6. Guaiac stool initially, then every day(s) until heparin discontinued. Notify if positive. 

7. Neuro checks every hours while on heparin. Notify physician of any changes. 

8. Discontinue aPTT and CBC once heparin drip is discontinued unless otherwise ordered. 

9. Notify physician of any bleeding problems. 
10. Bolus with 80 units/kg. Start drip at 18 units/kg/h. | 


Rebolus with 80 units/kg and increase rate by 4 units/kg/h. 
Rebolus with 40 units/kg and increase rate by 2 units/kg/h. 


11. If aPTT is less than 35 secs: 
12. If aPTT is 36 to 44 secs: 


13. iaPit is 45:to 75 secs: Continue current rate. 
14. If aPTT is 76 to 90 secs: | Decrease rate by 2 units/kg/h. 
15. If aPTT is greater than 90 secs: | Hold heparin for 1 hour and decrease rate by 3 units/kg/h. 
ONLY USE 1,000 unit/mL HEPARIN FOR BOLUSES 
WEIGHT INITIAL BOLUS (VOL.) INITIAL INFUSION (RATE) 
40 kg | 3,200 units (3.2 mL) 700 units/h (7 mL/h) 
50 kg 4,000 units (4 mL) 900 units/h (9 mL/h) 
60 kg 4,800 units (4.8 mL) 1,100 units/h (11 mL/h) 
70 kg 5,600 units (5.6 mL) 1,300 units/h (13 mL/h) 
80 kg 6,400 units (6.4 mL) 1,400 units/h (14 mL/h) 
90 kg 7,200 units (7.2 mL) 1,600 units/h (16 mL/h) 
100 kg 8,000 units (8 mL) 1,800 units/h (18 mL/h) 
51 110kg 8,800 units (8.8 mL) 2,000 units/h (20 mL/h) 
S| 120 kg 9,600 units (9.6 mL) 2,200 units/h (22 mL/h) 
=| 130 kg 10,400 units (10.4 mL) 2,300 units/h (23 ml/h) J 
®| 140 kg ay 200 tunitseGale2 mL) 2,500 units/h (25 mL/h) 
s 150 kg 12,000 units (12 mL) 2,700 units/h (27 mL/h) 


Action 1: Bolus 


A bolus dosage is a large dose of a medication given to rapidly achieve the needed therapeutic concentration 
in the bloodstream. Notice that the heparin protocol defines the bolus dosage that should be given based on 
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the patient’s weight and the results of the patient’s blood tests. Let’s first consider the initial bolus dosage 
ordered. 


EXAMPLE 1s 
Your patient, who weighs 110 Ib, has orders to start on Standard Weight-Based Heparin Protocol. The result 
of the baseline aPTT is 29 secs. Refer to Figure 17-1, lines 1, 2, and 10 as we work through this example. 


Protocol Order: Bolus with 80 units/kg (line 10, Figure 17-1) 


Supply: Automated dispensing cabinet (ADC) cubbies with vials of heparin in various concentrations 
(Figure 17-2) 


FIGURE 17-2 (a) Heparin 1,000 units/mL; (b) 10,000 units/mL 


NDC 63323-542-07 504207. 

HEPARIN 
1@) 8) 

INJECTION, USP 


10,000 USP Units/mL 
For IV or SC Use Rx only 
(Derived from Porcine Intestinal 


de from natural 
1 


401588G 


1,000 USP Units/mL 
For IV or SC Use Rx only 
(Derived from Porcine 
Intestinal Mucosa) 

10 mL Multiple Dose Vial 


5 mL Muttiple Dose Vial 


401586G 
UL 
3 63323-542-07 38 


3 63323-540-11 


APP Pharmaceuticals, LLC 
Schaumburg, IL 60173 


SAMPLE. NOT FOR HUMAN USE. SAMPLE. NOT FOR HUMAN USE. 


Used with permission from APP Pharmaceuticals, 


LLC, whose products are available only in the 


United States. 


heparin 10,000 units/mL 
(a) (b) 


RULE 
To calculate the heparin bolus: 


1. Calculate the dosage (units) of the heparin bolus based on patient’s weight (kg): 
units/kg xX kg = units 


2. Calculate the volume (mL) of the bolus to prepare using the dosage calculation formula: 


D ue 
H xQ=X 


Note: This rule also applies to other bolusd rugs ordered in units/kg, milliunits/kg, mg/kg, mcg/kg, 
g/kg, or mEq/kg. 


Let’s prepare the initial [V bolus, using the Three-Step Approach to dosage calculations that you 
have used throughout the book. 


Step 1 Convert No conversion is necessary for the medications, but the patient’s weight needs to 
be converted to kilograms to calculate the correct bolus dosage by weight. 


Equivalent:1 kg = 2.2 lb; conversion factor is 2.2 lb/kg 
110 1b = 2.2 lb/kg = 110% X 1 kg/2.2 b = 50 kg 


Step 2 Think The patient is ordered to receive an initial bolus of 80 units/kg. According to the 
grid provided, the initial bolus dosage for a patient weighing 50 kg is 4,000 units 
or 4 mL. But because heparin is supplied in various concentrations, you must 
know which concentration to use. You must not draw up 4 mL of just any vial of 
heparin. The protocol specifically requires the use of the 1,000 units/mL 
concentration of heparin (line 2). The grid only provides the initial bolus, so 
the nurse will have to calculate any additional boluses needed throughout the 
therapy. We will calculate the bolus now to verify the grid and then use this same 
calculation process for additional boluses. Carefully compare the two supplied 
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concentrations. Select one vial from the ADC cubby labeled 1,000 units/mL, and 
check the label again to be certain it is of the desired concentration. 


Step 3 Calculate the dosage (units) of the heparin bolus based on the patient’s weight (kg) 
units/kg X kg = 80 units/keg x 50 kg = 4,000 units 


The patient should receive 4,000 units heparin as a bolus (verifies grid). 


Calculate — the volume (mL) of the bolus to prepare. 


D 4.000 ye : 
y 72 106 its x | mL = 4 mL (verifies grid) 


| ee er ros rea me 
=I II IUIVLUUUQ LY LLU LLU 


4 mL 


© Cengage Learning 2013 


Measure 4 mL of heparin from the 1,000 units/mL supply in a 10 mL syringe. 
Because 6 mL remain in the vial, label the vial with date and time opened and 
store safely for next use. Provide order, vial, and syringe to another nurse for 
independent verification and documentation. 


Action 2: Continuous Infusion 


A continuous infusion is a controlled method of drug administration in which the rate and quality of drug 
administration can be precisely adjusted over time. Often, IV solutions with heparin, insulin, or other added 
high-alert drugs come premixed from the hospital pharmacy. There will be times when nurses will need to 
mix the IV solution for the continuous infusion. Let’s continue with our patient in the previous example by 
following the protocol to prepare the IV heparin solution and calculate the initial infusion rate. 


EXAMPLE 258 
In addition to receiving the bolus dose, your patient from Example | will need to have the continuous 
infusion started according to protocol. 
Protocol Order for Heparin Solution: Heparin 25,000 units in 250 mL 5NS (line 2, Figure 17-1) 
Supply: ADC cubbies with vials of heparin in various concentrations (Figure 17-2) 

Let’s prepare the IV solution using the Three-Step Approach to dosage calculations. 


Step 1 Convert | Remember: You already know that 110 1b = 50 kg. The order and the supplied 
dosages are in the same unit of measurement: units. No conversion is necessary. 


Step2 Think The 10,000 units/mL supply dosage is the vial that will provide 25,000 units. If 
there are 10,000 units in | mL, there are a total of 50,000 units in the 5 mL vial. 
This order for 25,000 units is half of the total volume in the vial, or 2.5 mL. 
Select one vial from the ADC cubby labeled 10,000 units/mL, and check the 
label again to be certain it is of the desired concentration. 


25 
Step 3 Calculate 5 XQ= ves x ImbL = = mb = 2.5 mL (verifies estimate) 


10 
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Measure 2.5 mL of heparin from the 10,000 units/mL supply in a 3 mL syringe. Provide order, vial, and 
syringe to another nurse for independent verification and documentation. Add to the 250 mL IV PB bag 
of 0.45% Sodium Chloride (5 INS) through the injection port. There will be 2.5 mL of this highly 
concentrated, high-alert drug remaining in the vial. Either discard the vial immediately or label with 
date and time opened, and store safely. Prepare a label with the patient’s name, drug name and 
concentration, dosage and amount added, date and time prepared, and your signature, and place the label 
on the IV PB bag. 


Protocol Order for Initial Infusion Rate: Start drip at 18 units/kg/h (line 10, Figure 17-1) 
Supply: Heparin 25,000 units in 250 mL 


RULE 
To calculate the continuous flow rate of the IV heparin solution in mL/h: 


1. Calculate the dosage (units/h) of the initial continuous infusion based on patient’s weight (kg). 
units/kg/h X kg = units/h 


2. Calculate the continuous infusion rate (mL/h) using a version of dosage calculation formula: 


D (units/h desired) 
H (units you have available) 


x Q (mL you have available) = R (mL/h rate) 


Note: This rule applies to drugs ordered in units/kg/h, milliunits/kg/h, mg/kg/h, mcg/kg/h, g/kg/h, 
or mEq/kg/h. 


Now let’s calculate the initial infusion rate using the Three-Step Approach to dosage calculations. 


Step I Convert =‘ The order and the supplied dosages are in the same unit of measurement: units. 
No conversion is necessary. Remember: You already know that the patient’s 
weight of 110 lb = 50 kg. 


Step 2 Think According to the grid provided, the initial continuous infusion rate for a patient 
weighing 50 kg is 900 units/h (9 mL/h). Remember that the grid only provides 
the initial infusion rate, so the nurse will have to calculate any necessary infusion 
rate increases or decreases throughout the therapy. We will calculate the infusion 
rate now to verify the grid and then use this’same calculation process for any 
needed adjustments in the rate. The solution prepared is 25,000 units per 
rau mL. You need 900 units for the dose; 900 units is less than 5 but more than 
of 25,000 units. So you will need less than 125 mL but more ae 80 mL. You 
can think about this in a different way by using ratio and proportion to determine 
how many units are in | mL. If there are 25,000 units per 250 mL, how many 
units are there in | mL? Set up the ratio-proportion like this: 
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25,000 units X units : 
VEN ee — (cross-multiply) 


1 mL 
250X = 25,000 
250 25,00 a 
—_ = om (solve for X) 
X = 100 There are!00 units of heparin per 1 mL. 


Now you know that with the concentration of heparin solution used for this 
protocol, each mL infused will contain 100 units of heparin. So if you want to 
administer 900 units of heparin, you want 9 times | mL, or 9 mL. 


step S Calculate — the dosage (units/h) of the continuous infusion increase based on the patient’s 
weight (kg). 


units/kg/h X kg = 18 units/kg/h X 50 kg = 900 units/h (verifies grid) 


Calculate the new hourly infusion rate (mL/h) using a version of the dosage calculation formula: 


D (units/h) cal _ 900 urits/h _ 906 - 

Tumis). < Q (mL) = R (mL/h) = 25-600 units x 2568 mL = 106 mL/h = 9 mL/h 
100 

or 

recs x Q (mL) = R (mL/h) = 200 wats 1 mL = 9 mL/h (verifies 


i 
grid and estimate) 


As you can see, knowing the units per mL simplifies the calculation. In fact, for 
many protocols, the concentrations for the solutions are specifically chosen to help 
make the calculations easier, thereby reducing the risk of error. The rate on the chart 
included with the protocol is verified by our calculations. Remember that, while the 
chart is convenient to refer to when setting up the initial infusion, it is not to be used 
for any needed adjustment to the infusion rate throughout the therapy. This high-alert 
medication will be infused using an electronic IV infusion pump. For this example, 
we will assume that the infusion pump available is designed to infuse at the mL/h 
rate using whole numbers only. It is important to verify the calibration of the 
IV pump in your clinical setting. Some IV pumps are programmable in tenths of a 
milliliter. Set the rate on the pump for the initial infusion at 9 mL/h. Ask another 
nurse for independent verification of the initial infusion rate. 


Action 3: Rebolus and/or Adjust Infusion Rate 


The anticoagulant heparin is used to prevent formation of thrombi (intravenous blood clots) by suppressing 
clotting factors, such as thrombin. The most significant complication of treatment is life-threatening 
hemorrhage. The goal of heparin therapy is to reduce the body’s ability to clot to a level that is low enough 
to prevent thrombosis but not so low that it causes spontaneous bleeding. Response to heparin therapy 
is highly variable from one individual patient to another. The activated partial thromboplastin time (aPTT) 
is a blood test that measures the time it takes blood to clot. The aPTT is used during anticoagulation 
therapy to determine the right dosage of the drug. It is the nurse’s responsibility to monitor the patient 
for bleeding and adjust the dosage of heparin based on periodic measurements of aPTT and the heparin 
protocol. In order to have consistent monitoring from shift to shift, the nurse must document the time 
and dose of the bolus and any infusion rate changes. Figure 17-3 is an example of a handwritten heparin 
protocol worksheet that could be used for our patient. 


Used with permission from APP Pharmaceuticals, LLC, whose products are available only in the United States. 
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FIGURE 17-3 Sample heparin protocol worksheet 


STANDARD WEIGHT-BASED HEPARIN PROTOCOL WORKSHEET 


Round patient’s total body weight to nearest 10 kg: kg. 
DO NOT change the weight based on daily measurements. 


FOUND ON THE ORDER FORM 
Initial Bolus (80 units/kg): units mL 
Initial Infusion Rate (18 units/kg/h): units/h mL/h 


Make adjustments to the heparin drip rate as directed by the order form. 
ALL DOSES ARE ROUNDED TO THE NEAREST 100 UNITS. 


Date Time aPTT Bolus Rate Change | New Rate RN 1 RN 2 
units/h | mL/h 
ail. 
a see 

If aPTT is Then 

Less than 35 secs: Rebolus with 80 units/kg and increase rate by 4 units/kg/h. 

36 to 44 secs: Rebolus with 40 units/kg and increase rate by 2 units/kg/h. 

45 to 75 secs: Continue current rate. 

76 to 90 secs: Decrease rate by 2 units/kg/h. 

Greater than 90 secs: | Hold heparin for 1 hour and decrease rate by 3 units/kg/h. 
a ee ee er i Se 
Signatures Initials 
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EXAMPLE 3 @ 


After 6 hours of heparin infusion, your patient on the heparin protocol has an aPTT test done (line 3, 
Figure 17-1). One hour later the result is reported to be 43 seconds. The clotting time measured has 
lengthened from 26 seconds to 43 seconds but has not reached the target time. According to the protocol, 
you will rebolus with 40 units/kg and increase the amount of IV heparin by 2 units/kg/h (line 12, 
Figure 17-1) and then recheck the aPTT in 6 hours. You will use the same calculation skills you learned 
in the previous examples for the initial bolus and to set the initial infusion rate. 


RULE 
To calculate the heparin rebolus and adjust the continuous infusion rate: 


1. Calculate the dose (units) of the heparin bolus based on aPTT results and patient’s weight (kg): 
units/kg x kg = units 


2. Calculate the volume (mL) of the bolus to prepare using the dosage calculation formula: 
4 xXxQ=X 


3. Calculate the dosage (units/h) of the continuous infusion adjustment based on aPTT results and 
patient’s weight (kg). 
units/kg/h x kg = units/h 


4. Calculate the adjustment to the hourly infusion rate (mL/h) using a version of the dosage 
calculation formula: 


D (units/h desired) 
H (units you have available) 


x Q (mL you have available) = R (mL/h rate) 
5. Calculate the new hourly infusion rate (mL/h) 


current rate (mL/h) + adjustment (mL/h) = new rate (mL/h) 


Note: This rule also applies to other rebolus or continuous infusion drugs ordered in units/kg/h, 
milliunits/kg/h, mg/kg/h, mcg/kg/h, g/h, or mEq/kg/h. 


Protocol Order: Rebolus with 40 units/kg and increase rate by 2 units/kg/h (line 12, Figure 17-1) 
Supply: Vial of heparin 1,000 units/mL with 6 mL remaining; IV PB of heparin 25,000 units in 250 mL 


Calculate the adjusted infusion rate using the Three-Step Approach to dosage calculations. 


Step 1 Convert Remember that you already know that the patient’s weight of 110 lb = 50 kg and 
that no unit conversion is necessary. 


Step 2 Think The patient now needs to receive a bolus of 40 units/kg. You cannot use the grid 
provided, because it lists the dosage for the initial bolus of 80 units/kg. You will 
need to calculate the dose, so think: if the patient now needs half of the initial 
bolus order, the dose should be half of the bolus dose, which was 4 mL. The 
bolus should now be 2 mL. Additionally, the continuous infusion is set at a 
rate of 18 units/kg/h, or 9 mL per hour. The rate will need to be increased by 
2 units/kg/h, which should provide an hourly rate of slightly more than 9 mL. 


Calculate the dosage (units) of the heparin rebolus based on patient’s weight (kg). 
units/kg X kg = 40 units/kg X 50 kg = 2,000 units 
The patient should receive 2,000 units heparin as a rebolus. 
Calculate the volume (mL) of the rebolus to prepare. Remember that you will 


use the 1,000 units/mL supply to measure the amount of heparin for the rebolus. 


D eat 2.060 units = es 4 
nH * Q= 1.000 units x | mL = 2 mL (verifies estimate) 
| 
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Measure 2 mL of heparin from the 1,000 units/mL supply in a 10 mL syringe. 
You may use the vial with 6 mL remaining from the initial bolus if it was safely 
labeled and stored. There will now be 4 mL remaining, which you may store 
safely for the next use. Provide order, vial, and syringe to another nurse for 
independent verification and documentation. 


Calculate the dosage (units/h) of the continuous infusion increase based on 
patient’s weight (kg). 


units/ke/h X kg = 2 units/kg/h X 50 kg = 100 units/h 


The infusion rate should be increased by 100 units per hour. 
Calculate the adjustment to the hourly infusion rate (mL/h). 


D (units/h) - _ LO units/h & 
Hunitsy) ~ Q@mL) = R(mL/h) = “Gegnane ~ 1 mb = 1 mL/h 


Calculate the new hourly infusion rate (mL/h). 
9 mL/h + 1 mL/h = 10 mL/h (verifies estimate) 


Increase the rate on the pump to 10 mL/h. Ask another nurse for independent 
verification of the infusion rate adjustment. 


You have now worked through the three sequential actions needed to safely initiate, monitor, and 
maintain continuous intravenous infusions of high-alert medications. The principles learned with the heparin 
examples may be applied to calculations of boluses and continuous infusions for other critical medications. 


Heparin Overdose 

Intravenous infusions of high-alert medications require vigilance to ensure that the patient receives the 
correct dosage and that serious side effects are recognized and treated promptly. In addition to safely 
preparing the medication according to protocol, the nurse must be prepared to administer an antidote in 
the case of life-threatening adverse reactions. Adverse reactions may be the result of expected risks due 
to individual patient variation, but may also occur due to calculation error or intravenous pump 
malfunction. Protamine sulfate is the antidote to severe heparin overdose. Let’s consider a potential 
situation when protamine sulfate might be indicated. 


EXAMPLE 4 @ 

Your patient on the heparin protocol has been receiving intravenous heparin according to protocol for 
21 hours. After periodic adjustments, the infusion rate is currently set for 12 mL/h, which is equal to 
12,000 units/h. The most recent aPTT result was 94 seconds, which according to protocol required the 
infusion to be stopped for | hour and then decreased by 3 units/kg/h (line 15, Figure 17-1). While waiting 
to resume the heparin infusion, the patient care technician reports to the nurse that the patient’s blood 
pressure has dropped, pulse has increased, and that urine is very dark. Recognizing that these are all signs 
of possible hemorrhage, the nurse contacts the physician, who orders protamine sulfate 12 mg slow IV push. 
The recommended infusion rate is no faster than 20 mg per minute. Calculate this emergency dose using the 
Three-Step Approach to dosage calculations. 


Used with permission from APP 


Pharmaceuticals. LLC, whose products 


in the United States. 


are available only 
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Order: protamine sulfate 12 mg slow IV push 


Supply: See Figure 17-4 


FIGURE 17-4 


Protamine sulfate 50 mg (10 mg/mL) 


NDC 63328-229-05 22905 3 a =) 
PROTAMINE pf cs — 

SULFATE He a =< 

INJECTION, USP a | 5 —o® 

50 mg oe +o =n 

(10 mg/mL) ws eS x —— 
2: heat ae 

For IV Use Oni es So o he 

pate B vaghs aes re — 
X only on a Ee =a 

5 mL Single Dose Vial £225: 23 o — o 

SAMPLE. NOT FOR HUMAN USE. 

Step 1 Convert —_ The order and the supplied dosages are in the same unit of measurement: units. 
No conversion is necessary. 

Step 2 Think There are 50 mg in the entire 5 mL vial, but the concentration is also stated as 10 
mg/mL. Because 12 mg is slightly larger than 10 mg, you will need slightly more 
than 1 mL. The He should be no faster than 20 mg per minute. As 12 mg is 
slightly larger than 5 of 20 mg, the dose should be injected in slightly more than 
ie ‘ 

5 minute. 
D QB me 

Step3 Calculate G§ XQ= 7% 


mG a a a, 
0 mg < Limb, = 5 mL = 1.2 mL (verifies estimate) 


Draw up 1.2 mL in a3 mL syringe and inject as an IV push. 


Recall from Chapter 15 that = x T can be used to calculate the time required to 
administer IV push medications. 


Rate: 20 mg/min or 20 mg per 60 sec 


D _ mg : Se Ge ee : os : 
7 T= Ome x 60 sec = , Sec = 36 sec (verifies estimate) 
| 


Infuse 1.2 mL of protamine sulfate over at least 36 seconds. 


Use ratio and proportion to calculate how much to push each 15 seconds, to 
slowly titrate the infusion. 


ifs nab E, X mL 
36sec Lossec 
36X = 18 sec 
36X _ 18 
36) 7 36 
x= 0.3 mi (every lio"sec) 


IV Insulin Protocol 


It has been shown that critically ill diabetic patients who have tight management of blood glucose levels 
have reduced morbidity and mortality. There is increased use of intravenous insulin protocols in the 


intensive care units and on some medical surgical units to maintain tight control over hyperglycemia. 
While there is no universal protocol for intravenous insulin infusions, most are similar in approach. In this 
text, we will use the sample critical care intravenous insulin protocol (Figure 17-5) to calculate insulin 
dosage, but in your clinical practice, you will use the protocol that has been adopted by your health care 
agency. According to the sample protocol, the target level for blood glucose control is 70 to 110 mg/dL. 
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FIGURE 17-5 Sample intravenous insulin therapy protocol 
Sample Critical Care Intravenous Insulin Protocol Orders 
TARGET BLOOD GLUCOSE LEVEL 70 to 110 mg/dL 


Insulin Solution 


Initial Infusion 


Monitoring 


zi 


1. 100 units regular insulin in 100 mL of 0.9% NaCl, to be titrated based on 
grid for Levels 1, 2 ,or 3. 


| 


2. Start nondiabetic patients at Level 1. Advance to Level 2 if TARGET range not 
reached after 2 hours on Level 1. 

3. Start diabetic patients at Level 2. Advance to Level 3 if TARGET range not 

reached after 2 hours on Level 2. 

Do not initiate insulin infusion unless blood glucose greater than 110 mg/dL. 


. Check blood glucose prior to start of insulin infusion. 

. Check blood glucose every hour thereafter. 

. When glucose is 80 to 110 mg/dL for 3 hours, check glucose every 2 hours. 
. Resume monitoring every hour if blood glucose greater than 120 mg/dL for 
2 hours. 


Blood Glucose 
Less than 80 mg/dL 


9. If patient has blood glucose less than 80 mg/dL: 
a. Refer to regular insulin infusion rate column in grid tables for management 
instructions. 
b. If necessary to reinitiate insulin infusion, start one level below previous level. 
c. Call physician for symptomatic hypoglycemia or blood glucose less than 
50 mg/dL, even if treated. 


Sample Grid for Titration of Intravenous Insulin—Level 2 


oe Nee Se Oe ie, 


LEVEL 2: DO NOT INITIATE insulin drip unless blood glucose is greater than 110 mg/dL. 


Blood Glucose 


(mg/dL) 


Regular Insulin 
Infusion Rate 


Regular Insulin 
Bolus 


Less than 70 


Give 1 amp of HOLD Insulin Infusion x 60 minutes and check blood glucose 


50% tee every 15 minutes until equal to or greater than 80. 
7ONO87 9. 0 HOLD insulin infusion x 60 minutes and check blood glucose 
every 15 minutes until equal to or greater than 80. 
80 to 110 0 2 units/h 
ee 
ton 25 0 3 units/h 
126 to 149 0 4 units/h 
L 150 to 165 0 | 5 units/h 
166 to 1179 0 6 units/h 
180 to 209 0 8 units/h 
2100239 10 units IV push * 12 units/h 
240 to 269 10 units IV push 16 units/h 
27010299 10 units IV push 20 units/h 
300 to 350 10 units IV push 25 units/h 
greater than 350 Notify physician 


1 is a trademark of Eli Lilly and 


Copyright 2010 Eli Lilly and Company. All 
ights reserved, Used with perr 


© 
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As with the heparin protocol, we will use the same three sequential actions: 1) Bolus, 2) Continuous 
Infusion, and 3) Rebolus and/or Adjust Infusion Rate. 


EXAMPLE 1 = 


Individual patients’ insulin needs vary and are regulated based on the measurement of blood glucose. 
The sample insulin protocol provides three levels of insulin dosage, depending on expected individual 
response to insulin therapy. Rapid- or short-acting insulin may be used for intravenous infusions. The 
sample protocol uses regular insulin but does not specify whether U-100 or U-500 insulin is needed. 
You learned in Chapter 11 that U-500 insulin is only used for very high doses that cannot be measured 
in a standard U-100 insulin syringe. Based on the dosage used to mix the solution (100 units—tine 1, 
Figure 17-5) and the bolus dosage listed in the grid (10 units), U-500 insulin would not be needed. 
Choose U-100 regular insulin as pictured in Figure 17-6. 


FIGURE 17-6 Humulin R regular U-100 insulin 


2 


Humulin’ R 


REGULAR 
insulin human injection, 
USP (rDNA origin) 


U-100 © 


0002-8215-01 


ON lOsjUOQ/a}eq “dx3 
@ XWV Oech ON® 


IMU ALATA 


S 
Important: See accompanying literature. 


Refrigerate. Do not freeze. 


Eli Lilly and Company, Indianapolis, IN 46285, USA 


s 


For this example, we will provide insulin coverage for an insulin-dependent diabetic who is 
recovering in the intensive care unit from extensive surgery. According to protocol (line 3, Figure 17-5), 
the sample Level 2 grid for titration of insulin will be used for this patient. (For simplicity, the Level | 
and Level 3 grids have been omitted.) The point-of-care blood glucose measurement of this patient is 
226 mg/dL, as tested upon admission to the intensive care unit. 


Action 1 Bolus: Unlike the heparin protocol, the initial insulin bolus dose is not based on patient 
weight, but glucose level alone. A bolus dose is not always required. In this instance, the 
patient’s blood glucose level of 226 mg/dL falls between 210 and 239 mg/dL, which 
requires a bolus of 10 units U-100 regular insulin. Draw up 10 units in a 30-unit Lo-Dose 
insulin syringe. 


USE U-100 ONLY 
er 
ite) N NN OZ 
=s 


10 units oa 
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Provide the order, point-of-care glucose measurement, insulin vial, and syringe to another 
nurse for independent verification and documentation. 


Action 2 Continuous Infusion: Often, insulin or other high-alert drugs come premixed from the 
hospital pharmacy. But there will be times when nurses will need to mix the IV solution 
for the continuous infusion. Let’s continue with our patient example by following the 
protocol to prepare the IV insulin solution (line 1, Figure 17-5) and then by calculating the 
initial infusion rate for the blood glucose level of this patient (226 mg/dL, which is in 
the range on the Level 2 grid of 210 to 239 mg/dL). 
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Protocol Order Insulin Solution: 100 units regular insulin in 100 mL of 0.9% NaCl 


Draw up 100 units of regular U-100 insulin in a standard U-100 insulin syringe. 


USE U-100 ONLY 


eo Sa & 
9 oO fe 


ia Side) 


100 units 
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Provide the order, point-of-care glucose measurement, insulin vial, and syringe to another 
nurse for independent verification and documentation. Inject the 100 units into the 100 mL 
IV PB bag of 0.9% NaCl (NS or normal saline). Prepare a label with the patient’s name, 
drug name and concentration, dosage and amount added, date and time prepared, and your 
signature. Secure the label on the IV PB bag. 


Protocol Order Insulin Infusion Rate: Now we will calculate the hourly infusion rate 
with the same formula we used to calculate the heparin infusion. 


RULE 


To calculate the continuous flow rate of IV solutions in mL/h using a version of the dosage 
calculation formula: 


D (units/h desired) 


H (units you have available) x Q (mL you have available) =R (mL/h rate) 


Note: This rule also applies to other continuous infusion drugs ordered in units/h, milliunits/h, mg/h, 
mcg/h, g/h, or mEq/h. 


The patient’s blood glucose level of 226 mg/dL falls between 210 and 239 mg/dL, which 
requires an infusion rate of 12 units/h. 


D (units/h) 
H (units) 


12 uatts/h 
160 uerts 


SOMME yeas miei) 


160 mi = 122m ht 


Remember that you can think of this a different way by using ratio and proportion to 
determine how many units are in | mL. If there are 100 units per 100 mL, how many units 
are there in | mL? Use ratio and proportion to calculate the amount. 


100 units X units 
(Omi = = fim 
100X = 100 (cross-multiply) 
100 LOOX 


100 ~ 100° (solve for X) 
X= 1 There is | unit of insulin in 1 mL 


After setting up the equation, it is obvious that the prepared solution provides | unit of 
insulin in each | mL of solution. It is safe practice to develop intravenous infusion 
protocols that require the simplest possible math calculations. Use the dosage calculation 
formula to see how using this calculation is so much simpler. 


D (units/h) 
H (units) 


x Q (mL) = R (L/h) 


ae 
1vers/h x 1 mL = 12 mLsh 
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For this problem, we will assume that the infusion pump available is designed to infuse at 
a mL/h rate using whole numbers only. Set the rate on the pump for the initial infusion at 
12 mL/h. Ask another nurse for independent verification of the initial infusion rate. 


Action 3 Rebolus and/or Adjust Infusion Rate: The insulin protocol requires hourly blood 
glucose monitoring until the glucose level is 80 to 110 mg/dL for 3 hours (lines 6 and 
7, Figure 17-5). For the patient in this example, one hour after the infusion is started, the 
point-of-care blood glucose measurement is 206 mg/dL. What will you do? 


Rebolus: Is a bolus necessary now? 206 mg/dL falls between 180 and 209 mg/dL. According 
to the grid, no bolus is needed at this time. 


Adjust Infusion Rate: According to the grid, for a glucose measurement of 206 mg/dL, 

the rate should be set for 8 units per hour. Now that we know there is | unit/mL, we will 

give 8 times as much, or 8 mL/h. While this seems obvious, let’s use the dosage calculation 

formula one more time to verify our estimate. 

8 warts/h 
| watts 


D (units/h) 


H (units) * Q (mL) = R (mL/h) 


x nll, = Sinlb/e 


Reduce the rate on the infusion pump from 12 mL/h to 8 mL/h. Ask another nurse for 
independent verification of the change in infusion rate. Remember: In order to have 
consistent monitoring from shift to shift, the nurse must document the time and dose of the 
bolus and infusion rate changes on a standard worksheet. 


Insulin Overdose 


Hypoglycemia (blood glucose below 50 mg/dL) occurs when insulin levels exceed insulin needs. This 
may result from an overdose of insulin during intravenous infusion due to expected risks because of 
individual patient variation, but may also occur because of calculation error or intravenous pump 
malfunction. Rapid treatment of hypoglycemia is required to prevent irreversible brain damage or even 
death. For this reason, protocols for insulin and other high-alert drugs frequently include standard orders 
for severe adverse reactions. The sample protocol for intravenous insulin infusion provides an order 
for 50% dextrose in the case of hypoglycemia. It is supplied for emergency use in a prefilled ampule of 
25 g per 0 mL. 


EXAMPLE 2 @ 
After periodic adjustments in the insulin infusion rate, the patient care technician reports that your patient 
in the previous example was acting confused during the point-of-care glucose monitoring, which was 
65 mg/dL. According to the protocol, the nurse should give I amp (ampule) of 50% dextrose, hold the 
insulin infusion for 60 minutes, and check blood glucose every 15 minutes until it is greater than or equal 
to 80 mg/dL. 
Protocol Order: Give 5 amp of 50% dextrose 
Supply: 50 mL ampule of 50% dextrose 

25 
Calculate: 4 x 50 mL = 3 mL = 25 mL 

l 

To administer F amp of 50% dextrose, you will need to give 25 mL by IV push. You should 
discard 25 mL, leaving 25 mL in the ampule, and then push the entire amount remaining through an 
infusion port near the IV insertion site. It is not safe to insert the ampule with the entire amount into 
the port and then try to push only 25 mL. It is very difficult to push a 50% dextrose solution, and 
you could push forcefully and inject more than the ordered amount. 

According to protocol, increase glucose monitoring to every 15 minutes until greater than 80 mg/dL. 
The physician must be notified for symptomatic hypoglycemia or blood glucose that is less than 
50 mg/dL, even if treated (line 9c, Figure 17-5). Your patient showed the hypoglycemic symptom of 
confusion. Notify the physician. 
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QUICK REVIEW 


® Many hospitals use standard protocols to initiate and maintain continuous infusion therapy for 
critical medications such as heparin and insulin. 

™ Protocols may be based on weight in kilograms, and dose adjustments are made based on blood 
tests or other patient data such as physical assessment findings. 


B® To calculate mL/h when you know units/h and units/mL, use 2 xQ=R. 


= Document boluses and changes to infusion rate on flowsheet for consistent monitoring and 
maintenance of infusions. 


™ Be prepared to administer an antidote if severe adverse reactions occur. 


Review Set 46 


Calculate the flow rate. The infusion pumps are calibrated to deliver whole mL. 


1. Order: 0.45% NS 1,000 mL IV c heparin 25,000 units to infuse at 1,000 units/h 


Flow rate: mL/h 

2. Order: D,W 500 mL IV c heparin 40,000 units to infuse at 1,100 units/h 
Flow rate: mL/h 

3. Order: 0.45% NS 500 mL IV ¢ heparin 25,000 units to infuse at 500 units/h 
Flow rate: mL/h 

4. Order: D,W 500 mL IV ¢ heparin 40,000 units to infuse at 1,500 units/h 
Flow rate: mL/h 


5. Order: D,W1L IV ¢ heparin 25,000 units to infuse at 1,200 units/h. On rounds, you assess the 
patient and observe that the infusion pump is set at 120 mL/h. 


At what rate should the pump be set? mL/h 
What should your action be? 

6. Order: DW 500 mL IV with heparin 25,000 units to infuse at 800 units/h 
Flow rate: mL/h 


Questions 7 through 10 refer to a patient who weighs 165 Ib and has IV heparin ordered per the 
following Weight-Based Heparin Protocol. With this variation of the heparin protocol, you will not 
round the patient’s weight, and instead you will use the patient’s actual weight. The infusion pumps are 
calibrated to deliver whole mL. 


Weight-Based Heparin Protocol: 


Heparin IV infusion: Heparin 25,000 units in 250 mL of INS 
IV boluses: Use heparin 1,000 units/mL. 
Calculate the patient’s weight in kg. Weight: ke 


Bolus with heparin 80 units/kg. Then initiate heparin drip at 18 units/kg/h. Obtain aPTT every 6 
hours, and adjust dosage and rate as follows: 


If aPTT is less than 35 seconds: Rebolus with 80 units/kg and increase rate by 4 units/kg/h. 

If aPTT is 36 to 44 seconds: Rebolus with 40 units/kg and increase rate by 2 units/kg/h. 

If aPTT is 45 to 75 seconds: Continue current rate. 

If aPTT is 76 to 90 seconds: Decrease rate by 2 units/kg/h. 

If aPTT is greater than 90 seconds: Hold heparin for | hour and then decrease rate by 3 units/kg/h. 


Ry Se a 


SS St ay ee 
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7. Convert the patient’s weight to kg: kg 
Calculate the initial heparin bolus dosage: units 
Calculate the bolus dose: mL 
Calculate the initial heparin infusion rate: units/h, or mL/h 


8. At 0900, the patient’s aPTT is 33 seconds. According to the protocol, what will your action be? 


Rebolus with units, or mL. 


Increase infusion rate by — units/h, or mL/h, for a new rate of 
mL/h. 


9. At 1500, the patient’s aPTT is 40 seconds. According to the protocol, what will your action be? 
Rebolus with units or mL. 


Increase infusion rate by units/h, or mL/h, for a new rate of 
mL/h. 


10. At 2100, the patient’s aPTT is 60 seconds. What will your action be according to the protocol? 


Questions 11 through 15 refer to a seriously ill patient in the critical care unit who has insulin dependent 
diabetes. Use the following grid for titration of intravenous insulin. An IV pump is used, and it is 
calibrated to deliver whole milliliters. 


Sample Grid for Titration of Intravenous Insulin—Level 2 


LEVEL 2: DO NOT INITIATE insulin drip unless blood glucose is greater than 110 mg/dL. 


Blood Glucose 
mg/dL) 


Less than 70 


Regular Insulin 
Bolus 


Regular Insulin 
Infusion Rate 


tel 
Give 5 amp of 
50% dextrose 


HOLD Insulin Infusion <x 60 minutes and check blood glucose 


every 15 minutes until equal to or greater than 80. 


70 to 79 HOLD insulin infusion x 60 minutes and check blood glucose 


every 15 minutes until equal to or greater than 80. 


80 to 110 0 2 units/h | 
dstoal2 5 0 3 units/h 
126 to 149 0 4 units/h 
150 to 165 0 5 units/h 
166 to 172 0 6 units/h | 
180 to 209 0 8 units/h —_ | 
210 to 239 10 units IV push 12 units/h = 
240 to 269 10 units IV push 16 units/h 
2ZLO' 10.299 10 units IV push 20 units/h “| 
300 to 350 10 units IV push 25 units/h | 
greater than 350 Notify physician | 


11. The blood glucose level at the start of the infusion is 320 mg/dL. Is a bolus dose of insulin 
required? If so, what is the required bolus dosage? units 
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The insulin solution prepared for the continuous infusion is 100 units U-100 regular insulin in 
100 mL of 0.9% NaCl. What should be the rate at the start of the infusion? __ mL/h 


13. One hour later, the blood glucose level is 198 mg/dL. Is a bolus dose of insulin required? 
If so, what is the required dosage? units 


12 


ae 


14. What should be the new rate for the continuous infusion? mL/h 


15. After monitoring and adjustment to insulin doses over 4 hours, the blood glucose level is 
72 mg/dL. What should your action be at this time? 


After completing these problems, see page 660 to check your answers. 


CRITICAL CARE IV CALCULATIONS: CALCULATING 
FLOW RATE OF AN IV MEDICATION TO BE GIVEN OVER A 
SPECIFIED TIME PERIOD 


With increasing frequency, medications are ordered for patients in critical care situations as a prescribed 
amount to be administered in a specified time period, such as X mg per minute. Such medications are 
usually administered by electronic infusion devices programmed in mL/h. Unless stated otherwise, for 
calculations you can assume that the IV pump is calibrated to deliver whole milliliters. Careful 
monitoring of patients receiving life-threatening therapies is a critical nursing skill. 


IV Medication Ordered per Minute 


RULE 


To determine the flow rate (mL/h) for IV medications ordered per minute (such as mg/min): 
Step 1 Calculate the dosage in mL/min: 


BX Q=R(mU/min) 
Step 2 Calculate the flow rate in mL/h of the volume to administer per minute 


mL/min X 60 min/h = mL/h 


Note: The order may specify mg/min, mcg/min, g/min, units/min, milliunits/min, or mMEq/min. 


In the formula 7 x Q = R (mL/min): 

D = Dosage desired: mg/min 

H = Dosage you have available: mg 

Q = Quantity of solution you have available: mL 

R = Flow rate: mL/min 

EXAMPLE 1 # 

Order: lidocaine 2 g IV in 500 mL D,W at 2 mg/min via infusion pump. You must prepare and hang 500 
mL of D,W IV solution that has 2 g of lidocaine added to it. Then, you must regulate the flow rate so 


the patient receives 2 mg of the lidocaine every minute. Determine the flow rate for the IV pump 
calibrated to deliver tenths of a mL/h. 


Step 1 Calculate mL/min (change mg/min to mL/min) 


Apply the formula p xX Q = R (mL/min). 
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D = dosage desired = 2 mg/min 
H = dosage you have available = 2 g = 2.000. = 2,000 mg 
Q = quantity of available solution = 500 mL 


2 mg/min 


D 
epee ees 7,000 me < 500 mL = R (mL/min) 


MATH TIP 


/min : 
mg x mL = ml/min, because mg cancel out 


! | 
2 par@/min 500 mL Z : 
2,000 nrg x ; = gmL/min = 5 mL/min = 0.5 mL/min 


_— 


Step 2 Determine the flow rate in mL/h. You know there are 60 minutes per hour, so you can 
multiply by 60 min/h. 


mL/min X 60 min/h = mL/h 
Qo mL/min ~ ol min/h =X miL/h 


MATH TIP 


mL min _ , 
mane ml/h, because min cancel out 


Ome y< 00 rf — 30 mL/h, or 0.5 mL/min X 60 mit/h = 30 mL/h 
Rate is 30 mL/h. 
Regulate the flow rate to 30 mL/h to deliver 2 mg/min of lidocaine that is prepared at the concentration 
of 2 g per 500 mL of D,W IV solution. 
EXAMPLE 2 @ 
Order: nitroglycerin 125 mg IV in 500 mL D,W to infuse at 42 mcg/min 
Calculate the flow rate in mL/h to program the infusion pump calibrated to deliver tenths of a mL/h. 


Step 1 Calculate mL/min (change mcg/min to mL/min) 
First, convert mg to mcg: | mg = 1,000 mcg; 125 mg = 125.000. = 125,000 mcg 
Then, calculate mL/min: 
42 mc@/min 
a oi 125-600 mcg 


250 


~ 500mL = se mL/min = 0.168 mL/min = 0.17 mL/min 


Step 2 Determine the flow rate in mL/h (change mL/min to mL/h). You know that | h = 60 min. 


mL/min X 60 min/h = mL/h 
0.17 mL/min X 60 mit/h = 10.2 mL/h 
Rate is 10.2 mL/h, not 10 mL/h, because the IV pump is calibrated in tenths. 


Regulate the flow rate to 10 mL/h to deliver 42 mcg/min of nitroglycerin, which is prepared at the 
concentration of 125 mg per 500 mL of D,W IV solution. 
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IV Medication Ordered per Kilogram per Minute 


The physician may also order the amount of medication in an IV solution that a patient should receive 
in a specified time period per kilogram of body weight. An electronic infusion device 1s usually used to 
administer these orders. 


RULE 
To determine the flow rate (mL/h) for IV medications ordered per minute (such as mg/kg/min): 


Step 1 Convert to like units, such as mg to mcg or lb to kg. 


Step 2 Calculate desired dosage per minute: mg/kg/min * kg = mg/min. 


“'e5 5 Calculate the dosage flow rate in mL/min: q <x Q = R (mL/min) 


Step 4 Calculate the flow rate in mL/h of the volume to administer per minute: 
mL/min < 60 min/h = mL/h 


Note: The order may specify mg/min, mcg/min, g/min, units/min, milliunits/min, or mEq/min; 
or it may specify mg/h, mcg/h, g/h, units/h, milliunits/h, or mEg/h. 


EXAMPLE «8 
Order: 250 mL of IV solution with 225 mg of a medication to infuse at 3 mcg/kg/min via infusion 
pump for a person who weighs 110 Ib. 


Determine the flow rate for the [V pump calibrated in whole mL/h. 


Step 1 Convert mg to mcg: | mg = 1,000 mcg; 225 mg = 225.000. = 225,000 mcg 
Convert lb to kg: 1 kg = 2.2 Ib; 110 lb + 2.2 lb/kg = 110 6 X 1 kg/2.2 HW = 50 kg 


Step 2 Calculate desired mcg/min. 


3 mcg/kg/min X 50 kg = 150 mcg/min 


Step 3 Calculate mL/min. 
150 macg/mi : : 3 : 
5 XQ= 225-400 mack x 230 mL = jan mL/min = 0.166 mL/min = 0.17 mL/min 


Step 4 Calculate mL/h. You know that | h = 60 min. 
mL/min < 60 min/h = 0.17 mL/min X 60 miti/h = 10.2 mL/h = 10 mL/h 
Rate is 10 mL/h. Remember: The IV pump is calibrated in whole mL/h. 


For a person who weighs 110 Ib, or 50 kg, regulate the IV flow rate to 10 mL/h to deliver 150 mcg/min 
(3 meg/kg/min) of the drug, which is prepared at the concentration of 225 mg per 250 mL of IV solution. 


Titrating [V Drugs 


Sometimes [V medications may be prescribed to be administered at an initial dosage over a specified time 
period and then continued at a different dosage and time period. These situations are common in 
obstetrics and critical care. Medications such as magnesium sulfate, dopamine, Isuprel, and Pitocin are 
ordered to be titrated, or regulated, to obtain measurable physiologic responses. Dosages will be adjusted 
until the desired effect is achieved. In some cases, a loading or bolus dose is infused and monitored 
closely. Most IV medications that require titration usually start at the lowest dosage and are increased 
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or decreased as needed. An upper titration limit is usually set and is not exceeded unless the desired 
response 1s not obtained. A new drug order is then required. 
Let’s look at some of these situations. 


RULE 

To calculate flow rate (mL/h) for IV medications ordered over a specific time period (such as mg/min): 
Step 1) = Calculate mg/mL. 

Step 2. Calculate mL/h. 


Note: The order may specify mg/min, mcg/min, g/min, units/min, milliunits/min, or mEq/min; or it 
may specify mg/h, mcg/h, g/h, units/h, milliunits/h, or mEq/h. 


EXAMPLE 1 @ 


Order: RL 1,000 mL IV ¢ magnesium sulfate 20 g. Start with bolus of 4 g for 30 min, then 
maintain a continuous infusion at 2 g/h 


1. What is the flow rate in whole mL/h for the bolus order? 
Step 1 Calculate the bolus dosage in g/mL. 
There are 20 g in 1,000 mL. How many mL are necessary to infuse 4 g? 
Desired (D) = 4g Have (H) = 20 g per 1,000 mL Quantity (Q) 
ag 


D 50 
g X Q = 29g X 4060 mL = 200 mL 
1 


Therefore, 200 mL contain 4 g, to be administered over 30 min. 


Step 2 Calculate the bolus rate in mL/h. 


What is the flow rate in mL/h to infuse 200 mL (which contain 4 g of magnesium sulfate)? 
Remember: | h = 60 min. 


60 min/h = OBE x BHM — 400 mL/h 
| 


Total mL 
Total min 


Rate is 400 mL/h. 
Set the infusion pump at 400 mL/h to deliver the bolus of 4 g per 30 min as ordered. 
Now calculate the continuous IV rate in mL/h. 


2. What is the flow rate in mL/h for the continuous infusion of magnesium sulfate of 2 g/h? You know 
from the bolus dosage calculation that 200 mL contain 4 g. 


Desired (D) = 2g/h Have (H) = 4g per 200 mL Quantity (Q) 


50 
<O=se x 206 mL = 100 mL/h 
1 


mo 


After the bolus has infused in the first 30 min, reset the infusion pump to 100 mL/h to deliver 
the continuous infusion of 2 g/h. 


Let’s look at an example using Pitocin (a drug used to induce or augment labor) measured in units 
and milliunits. 
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EXAMPLE 2 @ 
A drug order is written to induce labor: LR 1,000 mL IV c Pitocin 20 units. Begin a continuous 
infusion IV at 1 milliunit/min, increase by 1 milliunit/min q.15 min to a maximum of 20 milliunits/min 


1. What is the flow rate in whole mL/h to deliver 1 milliunit/min? 
In this example, the medication is measured in units (instead of g or mg). 
Step 1 Calculate milliunits/mL. 
Convert: | unit = 1,000 milliunits; 20 units = 20.000. = 20,000 milliunits 
Desired (D) = 1 milliunit | Have (H) = 20,000 milliunits per 1,000 mL Quantity (Q) 


Oe 1 mittunit 
20-000 militants 


< 1.060 mL = = = ile — 0.05 mis 


Therefore, 0.05 mL contains | milliunit of Pitocin, or there is 1 milliunit per 0.05 mL. 
Step 2 Calculate mL/h. 


What is the flow rate in mL/h to infuse 0.05 mL/min (which is | milliunit Pitocin/min)? 


Total mL 0.05 mL 60 mam 
Total min ~ 60 min/h = ane ke ee 3 mL/h 


Set the infusion pump at 3 mL/h to infuse Pitocin | milliunit/min as ordered. 


2. What is the maximum flow rate in mL/h at which the Pitocin infusion can be set for the titration as 
ordered? Notice that the order allows a maximum of 20 milliunits/min. You know from the bolus 
dosage calculation that there is | milliunit per 0.05 mL. 


Desired (D) = 20 milliunits/min Have (H) = 1 milliunit per 0.05 mL Quantity (Q) 
2 x Q= 20 meter 


ee convert ee to mL/h so you can program the electronic infusion device. 
mL/min X 60 min/h = | mL/pan X 60 miti/h = 60 mL/h 


Rate of 60 mL/h will deliver 20 milliunits/min. 


>» 0:05 tole =" im L/imin 


Verifying Safe [V Medication Dosage Recommended 
per Minute 


It is also a critical nursing skill to be sure that patients are receiving safe dosages of medications. 
Therefore, you must also be able to convert critical care IVs with additive medications to mg/h or 
mg/min to check safe or normal dosage ranges. 


RULE 

To check safe dosage of IV medications ordered in mL/h: 
Step 1) = Calculate mg/h. 

Step 2 Calculate mg/min. 


~~ Compare recommended dosage and ordered dosage to decide if the dosage is safe. 


Note: The ordered and recommended dosages may specify mg/min, mcg/min, g/min, units/min, 
milliunits/min, or mEg/min. 
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EXAMPLE «@ 


The drug reference states that the recommended dosage of lidocaine is 1 to 4 mg/min. The patient has 


an order for DW 500 mL WV ¢ lidocaine 1 g to infuse at 30 mL/h. Is the lidocaine dosage within the 
safe range? 


Step 1 


Step 2 


RULE 


Calculate mg/h 
Convert: 1 g = 1,000 mg 
The unknown in the formula is D (mg/h). 


Desired (D) = D mg/h Have (H) = 1,000 mg per 500 mL Quantity (Q) 
Rate (R) = 30 mL/h 


Dg = Daehn | 
H = 1,000 me X 3860 mL = 30 mL/h 


X = 60 mg/h (You know the answer is in mg/h because D is measured in mg/h.) 


Calculate mg/min. THINK: It is obvious that 60 mg/h is the same as 60 mg per 60 min or 
| mg/min. 


1h = 60 min 


mg/h fae 
z = oO 
60 min/h me 


1 

60 mg/K __ oe 

bomimnsK » be aun 
1 


Rate is | mg/min. 
Compare ordered and recommended dosages. 
| mg/min is within the safe range of 1 to 4 mg/min. The dosage is safe. 


Likewise, IV medications ordered as mL/h and recommended in mg/kg/min require verification 
of their safety or normal dosage range. 


To check safe dosage of IV medications recommended in mg/kg/min and ordered in mL/h: 


Step 1 
Step 2 
Step 3 
Step 4 
Step 5 


Convert to like units, such as mg to mcg or lb to kg. 
Calculate recommended mg/min. 

Calculate ordered mg/h. 

Calculate ordered mg/min. 


Compare ordered and recommended dosages. Decide if the dosage is safe. 


Note: The ordered and recommended dosages may specify mg/kg/min, mcg/kg/min, g/kg/min, 
units/kg/min, milliunits/kg/min, or MEq/kg/min. 


EXAMPLE = 

The recommended dosage range of Nitropress for adults is 0.3 to 10 mcg/kg/min. The patient has an 
order for D,W 100 mL IV with Nitropress 420 mg to infuse at 1 mL/h. The patient weighs 154 Ib. Is 
the Nitropress dosage within the normal range? 
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Step 1 Convert lb to kg: 154 Ib + 2.2 lb/kg = 154 X 1 kg/2.2 bb = 70 kg 
Convert mg to mcg: 420 mg = 420.000, = 420,000 mcg 
Step 2 Calculate recommended mcg/min range. 
Minimum: 0.3 mcg/kg/min X 70 kg = 21 mcg/min 
Maximum: 10 mcg/kg/min X 70 kg = 700 mcg/min 
Calculate ordered mcg/h. 
Desired (D) = Dmcg/h Have (H) = 420,000 mcg per 100 mL Quantity (Q) 
Rate (R) = 1 mL/h 
7xXQ=R 


D mcé/h : = 
230-600 mes * 180 mL = 1 mL/h 


2 6 
4,200 


D 


4.200 ~ | 


D 
4.200 1 
D = 4,200 mcg/h (You know the answer is in mcg/h because D is measured in mcg/h.) 


Step 4 Calculate ordered mcg/min: 4,200 mcg/h = 4,200 mcg per 60 min 


4,200 mcg 


60min 70 mcg/min 


Nn 


Compare ordered and recommended dosages. Decide if the dosage is safe. Because 70 mcg/min 
is within the allowable range of 21 to 700 mcg/min, the ordered dosage is safe. 


QUICK REVIEW 


@ For IV medications ordered in mg/min: 
Step 1 Calculate mL/min. 
Step 2 Calculate mL/h. 


m To check safe dosages of IV medications recommended in mg/min and ordered in mL/h: 
Step 1 Calculate mg/h. 
Step 2 Calculate mg/min. 
~~ Compare recommended and ordered dosages. Decide if the dosage is safe. 


m To check safe dosage of IV medications recommended in mg/kg/min and ordered in mL/h: 
Step 1 Convert to like units, such as mg to mcg or lb to kg. 
Step 2 Calculate recommended mg/min. 
Step 3 Calculate ordered mg/h. 
Step 4 Calculate ordered mg/min. 
Step 5 Compare ordered and recommended dosages. Decide if the dosage is safe. 


Review Set 47 : oS 


For questions | to 5, compute the flow rate for the medications to be administered by IV pump 
calibrated in tenths of a mL/h. 


1. Order: lidocaine 2 g IV per 1,000 mL D,W at 4 mg/min 
Rate: mL/min and mL/h 
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2. Order: Pronestyl 0.5 g IV per 250 mL D,W at 2 mg/min 
Rate: mL/min and mL/h 

3. Order: Isuprel 2 mg IV per 500 mL D,W at 6 mcg/min 
Rate: mL/min and mL/h 

4. Order: Medication X 450 mg IV per 500 mL NS at 4 mcg/kg/min 
Weight: 198 Ib 
Weight: kg Give: mcg/min 
Rate: mL/min and mL/h 

5. Order: dopamine 800 mg in 500 mL NS WV at 15 meg/kg/min 
Weight: 70 kg 
Give: meg/min 
Rate: mL/min and mL/h 

Refer to this order for questions 6 through 8. 


Order: D,W 500 mL IV c dobutamine hydrochloride 500 mg to infuse at 15 mL/h. The patient weighs 
125 lb. Recommended range: 2.5 to 10 mcg/kg/min 


6. What mcg/min range of dobutamine should this patient receive? to mcg/min 
7. What mg/min range of dobutamine should this patient receive? to mg/min 


8. Is the dobutamine as ordered within the safe range? 

Refer to this order for questions 9 and 10. 

Order: DW 500 mL IV c Pronestyl 2 g to infuse at GO mL/h. Normal range: 2 to 6 mg/min 
9. How many mg/min of Pronestyl is the patient receiving? mg/min 

10. Is the dosage of Pronestyl within the normal range? 


11. Order: magnesium sulfate 20 g IV in LR 500 mL. Start with a bolus of 2 g to infuse over 
30 min. Then maintain a continuous infusion at 1 g/h. IV pump delivers whole mL/h. 


Rate: mL/h for bolus 
mL/h for continuous infusion 
12. The following order is to induce labor. The [V pump delivers whole mL/h. 
Pitocin 15 units IV in 250 mL LR. Begin a continuous infusion at the rate of 1 milliunit/min. 
Rate: mL/h 
Refer to this order for questions 13 through 15. 
Order: D,W 1,000 mL IV with terbutaline sulfate 10 mg to infuse at 150 mL/h 
Normal dosage range: 10 to 80 mcg/min 
13. How many mg/min of terbutaline is the patient receiving? mg/min 
14. How many mcg/min of terbutaline is the patient receiving? mcg/min 
15. Is the dosage of terbutaline within the normal range? 


After completing these problems, see pages 661-662 to check your answers. 
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LIMITING INFUSION VOLUMES 


Calculating IV rates to include the IV piggyback (IV PB) volume may be necessary to limit the total 
volume of IV fluid a patient receives. To do this, you must calculate the flow rate for both the regular 
IV and the piggyback IV. In such instances of restricted fluids, the piggyback IVs are to be included as 
part of the total prescribed [TV volume and time. 


RULE 
Follow these six steps to calculate the flow rate of an IV, which includes IV PB. 
Step 1 IV PB flow rate: YX C=R 
mL/h tp 
CES Drop factor constant 
Step 2 Total IV PB time: Time for 1 dose x # of doses in 24 h 
“o> © Total IV PB volume: Volume of 1 dose X # of doses in 24 h 
Step 4 Total regular IV volume: Total volume — IV PB volume = Regular IV volume 
Step 5 Total regular IV time: Total time — IV PB time = Regular IV time 
»>ep © Regular IV flow rate: ¥ xC=R 


mL/h 
Ore Drop factor constant — 


R 


EXAMPLE 1 @ 


Order: D,LR 3,000 mL IV for 24 h with cefazolin 1 g IV PB per 100 mL DW q.6h to run 1 hour. Limit 
total fluids to 3,000 mL daily. 


The drop factor is 10 gtt/mL. 
Note: The order intends that the patient receive a maximum of 3,000 mL in 24 hours. Remember: When 


fluids are restricted, the piggybacks are to be included in the total 24-hour intake, not added to it. 


Step 1 Calculate the flow rate of the [V PB. 


V — 100 mi L SOs hie 
TX C= Semin * WO gttmE = (= 16.6 git/min = 17 gtt/min 
6 
mL/h . 
or Drop factor constant — gtt/min (drop factor constant is 6) 
100 mL/h 


6 = 16.6 gtt/min = 17 gtt/min 
Set the flow rate for the [TV PB at 17 gtt/min to infuse | g cefazolin in 100 mL over 1 hour, 
or 60 min. 
Step 2 Calculate the total time the [TV PB will be administered. 
q.6h = 4 times per 24h; 4 X lh =4h 
Calculate the total volume of the IV PB. 
100 mL X 4 = 400 mL IV PB per 24 hours 


Step 4 — Calculate the volume of the regular IV fluids to be administered between IV PB doses. Total 
volume of regular [TV minus total volume of IV PB: 3,000 mL — 400 mL = 2,600 mL 


Step 5 Calculate the total regular IV fluid time or the time between IV PB doses. Total IV time 
minus total IV PB time: 24h — 4h = 20h 
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Step 6 Calculate the flow rate of the regular IV. 
2,600 mL _ 
mh = 130 ml/h 
20h. 

Vv 130 mt _ 130 gtt 
TX C= 66 min x 16 gtt/mr = Faas 21.6 gtt/min = 22 gtt/min 

‘ mL/h : OE es : 
De irnpieorcouann = gtt/min (drop factor constant is 6) 
130 mL/h ‘ é 
ae = 21.6 gtt/min = 22 gtt/min 


Set the regular IV of D.LR at the flow rate of 22 gtt/min. Then after 5 hours, switch to the cefazolin 
IV PB at the flow rate of 17 gtt/min for | hour. Repeat this process 4 times in 24 hours. 


EXAMPLE 2 


Order: NS 2,000 mL IV for 24 h with 8O mg gentamycin in 8O mL IV PB q.6h to run for 30 min. 
Limit fluid intake to 2,000 mL daily. 


Drop factor: 15 gtt/mL 
Calculate the flow rate for the regular IV and for the [TV PB. IV pump is calibrated in whole mL/h. 
Step 1 IV PB flow rate: 


Vv 80 pt es ce 
pee = 36 min x B gst/mcb = = = 40 gtt/min 


2 min 
Step 2 ‘Total IV PB time: q.8h = 3 times per 24 h; 3 X 30 min = 90 min 
90 min + 60 min/h = 90 min & | h/60 man = 15h 
Step 3 Total IV PB volume: 80 mL X 3 = 240 mL 
Step 4 Total regular [TV volume: 2,000 mL — 240 mL = 1,760 mL 


Step 5 Total regular IV time: 24h — 14 = 225 = 22.5h 


Step 6 Regular IV flow rate: 
mLfh = Soo = 78.2 mL/h = 78 mL/h 
x x C= ‘6 in x 15 ott/at i ae = 19.5 gtt/min = 20 gtt/min 
or ao = R (drop factor constant is 4) 


Drop factor constant 


Cues min = 19.5 gtt/min = 20 gtt/min 


Set the regular IV of NS at the flow rate of 20 gtt/min. After wn hours, switch to the 
gentamycin IV PB at the flow rate of 40 gtt/min for 30 minutes. Repeat this process 3 times 
in 24 hours. 

Patients receiving a primary IV at a specific rate via an electronic infusion pump may require that 
the infusion rate be altered when a secondary (piggyback) medication is being administered. To do this, 
calculate the flow rate of the secondary medication in mL/h as you would the primary IV, and reset the 
infusion device. 

Some infusion pumps allow you to set the flow rate for the secondary IV independent of the primary 
IV. Upon completion of the secondary infusion, the infusion device automatically returns to the original 
flow rate. If this is not the case, be sure to manually readjust the primary flow rate after the completion 
of the secondary set. 
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QUICK REVIEW 


@ To calculate the flow rate of a regular IV with an IV PB and restricted fluids, calculate: 
Step 1 IV PB flow rate 
Step 2 _ Total IV PB time 
Step 3 ~—— Total IV PB volume 
Step 4 _— Total regular IV volume 
Step 5 _— Total regular IV time 
Step 6 Regular IV flow rate 


Review Set 48 : | 


Calculate the flow rates for the IV and IV PB orders. These patients are on limited fluid volume 
(restricted fluids). [V pumps are calibrated in whole mL. 


1. Orders: NS 3,000 mL IV for 24 h 
Limit total IV fluids to 3,000 mL daily 
penicillin G potassium 1,000,000 units IV PB q.4h in 100 mL NS to run for 30 min 
Drop factor: 10 gtt/mL 
IV PB flow rate: gtt/min 
IV flow rate: gtt/min 
2. Orders: D,W 1,000 mL IV for 24 h 
Limit total IV fluids to 1,000 mL daily 
gentamicin 40 mg q.i.d. in 40 mL IV PB to runt h 
Drop factor: 60 gtt/mL 
IV PB flow rate: gtt/min 


IV flow rate: gtt/min 


Oo 


. Orders: D,LR 3,000 mL IV for 24 h 
Limit total IV fluids to 3,000 mL daily 
ampicillin O.5 g q.6h IV PB in 50 mL D.W to run 30 min 
Drop factor: 15 gtt/mL 
IV PB flow rate: gtt/min 


IV flow rate: gtt/min 


4. Orders: 5NS 2,000 mL IV for 24h 
Limit total IV fluids to 2,000 mL daily 
Chloromycetin 500 mg per 50 mL NS IV PB q.6h to run th 
Drop factor: 60 gtt/mL 
IV PB flow rate: gtt/min 


IV flow rate: gtt/min 
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5. Orders: LR1,000 mL IV for 24h 


Limit total IV fluids to 1,000 mL daily 


cefazolin 250 mg IV PB per 50 mL D,W q.6h to run th 
Drop factor: 60 gtt/mL 


IV PB flow rate: _ gtt/min 
IV flow rate: gtt/min 
6. Orders: D,LR 2,400 mL IV for 24 h 
Limit total IV fluids to 2,400 mL daily 
Ancef 1 g IV PB q.Gh in 50 mL D.W to run 30 min 
Drop factor: On electronic infusion pump 
IV PB flow rate: mL/h 
IV flow rate: mL/h 
7. Orders: NS 2,000 mL IV for 24 h 
Limit total IV fluids to 2,000 mL daily 
gentamicin 100 mg IV PB q.8h in 100 mL D,W to run in over 30 min 
Drop factor: On electronic infusion pump 
IV PB flow rate: mL/h 
IV flow rate: mL/h 
8. Orders: D, 0.45% NS3,000 mL IV to run 24 h 
Limit total IV fluids to 3,000 mL daily 
Zantac 50 mg q.6h in 50 mL D.W to infuse 15 min 
Drop factor: On electronic infusion pump 
IV PB flow rate: mL/h 
IV flow rate: mL/h 
9. Orders: D,NS 1,500 mL IV to run 24 h 
Limit total IV fluids to 1,500 mL daily 
cefazolin 500 mg IV PB per 50 mL D.W q.8h to run 1h 
Drop factor: 20 gtt/mL 
IV PB flowrate: —————ségttt/rmiin 
IV flowrate: _—————_—sogttt/min 
10. Orders: NS 2,700 mL IV for 24 h 
Limit total IV fluids to 2,700 mL per day 
gentamicin GO mg in GO mL D.W IV PB q.8h to run for 30 min 


Drop factor: On electronic infusion pump 
IV PB flow rate: mL/h 
IV flow rate: mL/h 


After completing these problems, see pages 662-664 to check your answers. 
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Knowing the therapeutic dosage of a given medication is a 
critical nursing skill. Let’s look at an example in which the order 
was unclear and the nurse did not verify the order with the 
appropriate person. 


CLINICAL REAS 


ERROR 


Failing to clarify an order. 


Possible Scenario 


Suppose the physician ordered a heparin infusion for a patient with thrombophlebitis who weighs 
100 kg. The facility uses the Standard Weight-Based Heparin Protocol as seen in Figure 17-1. The 
order was written this way: 


heparin 25,000 units in 250 mL 5NS IV at 18000/h 


The order was difficult to read, and the nurse asked a coworker to help her decipher it. They both 
agreed that it read 18,000 units per hour. The nurse calculated mL/h to be: 


eepoo amis: X 250mL = 180mL/h INCORRECT 
The nurse proceeded to start the heparin drip at 180 mL/h. The patient's aPTT prior to initiation of 
the infusion was 37 seconds. Six hours into the infusion, an aPTT was drawn according to protocol. 
The nurse was shocked when the results returned and were 95 seconds, which is abnormally high. 
The nurse called the physician, who asked, “What is the rate of the heparin drip?” The nurse replied, 
“| have the infusion set at 180 mL/h so that the patient receives the prescribed amount of 18,000 
units per hour.” The physician was astonished and replied, “| ordered the drip at 1,800 units per 
hour, not 18,000 units per hour.” 


Potential Outcome 


The physician would likely have discontinued the heparin; ordered protamine sulfate, the 
antidote for heparin overdosage; and obtained another aPTT. The patient may have started 
to show signs of abnormal bleeding, such as blood in the urine, bloody nose, and increased 
tendency to bruise. 


Prevention 


When the physician wrote the order for 1800 U/h, the U for “units” looked like an 0, and the 
nurse misinterpreted the order as 18,000 units. The nurse missed three opportunities to prevent 
this error. The order as written is unclear, unsafe, and incomplete. Contacting the physician and 
requesting a Clarification of the order is an appropriate action for several reasons. First, the writing 
is unclear and does not follow The Joint Commission guidelines, which are automatic cautions to 
contact the prescribing practitioner for clarification. The prescriber should have used commas to 
write amounts of 1,000 and greater, and the prescriber should have spelled out units rather than 
use the U abbreviation. Guessing about the exact meaning of an order is dangerous, as this 
scenario demonstrates. 

Second, the Standard Weight-Based Heparin Protocol recommends a safe heparin infusion rate 
of 1,800 units/h, or 18 mL/h (with a supply dosage of 25,000 units per 250 mL or 100 units/mL), 
for an individual weighing 100 kg. It is the responsibility of the individual administering a 
medication to be sure the Six Rights of medication administration are observed. The first three 
rights state that the “right patient must receive the right drug in the right amount.” The order of 
18,000 units as understood by the nurse was unsafe. The patient was overdosed by 10 times the 
recommended amount of heparin. 

Third, if the nurse clearly interpreted the order as 18,000, then no unit of measure was specified 
which is a medication error that requires contact with the physician for correction. An incomplete 
order must not be filled. 


, 
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PRACTICE PROBLEMS—CHAPTER 17 


Unless stated otherwise, [V pumps are calibrated in whole mL/h. 


Refer to the following patient information for questions 1 through 5. You are working on the day shift, 
0700-1500 hours. You observe that one of the patients assigned to you has an IV infusion with a volume 
control set (as shown in Figure 16-3). His orders include: 


D.W IV at 50 mL/h for continuous infusion 
piperacillin 1g lV q.6h 


The pharmacy supplies the piperacillin in a prefilled syringe labeled / g per 5 mL, with instructions to 
add piperacillin to volume control set, and infuse over 30 minutes. Answer questions | through 5. 


1. What is the drop factor of the volume control set? gtt/mL 

2. What amount of piperacillin will you add to the chamber? mL 

3. How much D,W IV fluid will you add to the chamber with the piperacillin? mL 

4. To maintain the flow rate at 50 mL/h, you will time the IV piperacillin to infuse at gtt/min. 
5. The medication administration record indicates that the patient received his last dose of IV piperacillin 


at 0600. How many doses of piperacillin will you administer during your shift? 
6. Order: heparin 25,000 units in 250 mL 0.45% NS to infuse at 1,200 units/h 
Drop factor: On electronic infusion pump 
Flow rate: mL/h 
7. Order: thiamine 100 mg per L D,W IV to infuse at 5 mg/h 
Drop factor: On electronic infusion pump 
Flow rate: mL/h 
8. Order: magnesium sulfate 4 g in 500 mL DW at 500 mg/h 
Drop factor: On electronic infusion pump 
Flow rate: mL/h 
9. A patient is to receive D,W 500 mL c heparin 20,000 units at 1,400 units/h. 
Set the infusion pump ats MLL/, 


10. At the rate of 4 mL/min, how long will it take to administer 1.5 L of IV fluid? 
h and min 


11. Order: lidocaine 2 g in 500 mL DW IV to run at 4 mg/min 
Drop factor: On electronic infusion pump calibrated in tenths of a mL/h 
Flow rate: mL/h 

12. Order: Xylocaine 1g IV in 250 mL D,W at 3 mg/min 
Drop factor: On electronic infusion pump calibrated in tenths of a mL/h 
Flow rate: mL/h 

13. Order: procainamide 1 g IV in 500 mL D.W to infuse at 2 mg/min 
Drop factor: On electronic infusion pump calibrated in tenths of a mL/h 


Flow rate: sw L/h 
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14. 


20. 


2A 


24. 


25. 


Order: dobutamine 250 mg IV in 250 mL D,W to infuse at 5 mcg/kg/min 
Weight: 80 kg 
Drop factor: On electronic infusion pump calibrated in tenths of a mL/h 


Flow rate: mL/h 


. Your patient has an order for D,W 1 L IV with 2 g lidocaine added infusing at 75 mL/h. The 


recommended continuous IV dosage of lidocaine is 1 to 4 mg/min. Is this dosage safe? 


. Orders: Restricted fluids: 3,000 mL D,NS IV for 24 h 


Chloromycetin 1 g IV PB in 100 mL NS q.6h to run 1h 
Drop factor: 10 gtt/mL 
Flow rate: gtt/min IV PB and gtt/min primary IV 


. Order: Restricted fluids: 3,000 mL D,W IV for 24 h 


ampicillin 500 mg in 50 mL D.W IV PB q,i.d. for 30 min 
Drop factor: On electronic infusion pump 


Flow rate: mL/h IV PB and mL/h primary IV 


. Order: 50 mg Nitropress IV in 500 mL D,W to infuse at 3 mcg/kg/min 


Weight: 125 Ib 
Drop factor: On electronic infusion pump calibrated in tenths of a mL/h 


Flow rate: mL/h 


. Order: KCl 40 mEq to each liter IV fluid 


Situation: [V discontinued with 800 mL remaining 
How much KCl infused? 


A patient’s infusion rate is 125 mL/h. The rate is equivalent to mL/min. 


. Order: 5NS 1,500 mL IV to run at 100 mL/h. Calculate the infusion time. h 
. Order: KCI 40 mEq/L D,W IV to infuse at 2 mEq/h 


Rate: mL/h 


. Order: heparin 50,000 units/L DW IV to infuse at 1,250 units/h 


Rate: mL/h 


If the minimal dilution for tobramycin is 5 mg/mL and you are giving 37 mg, what is the least 
amount of fluid in which you could safely dilute the dosage? mL 


Order: oxytocin 10 units IV in 500 mL NS. Infuse 4 milliunits/min for 20 min, followed by 
6 milliunits/min for 20 min. Use electronic infusion pump. 


Rate: mL/h for first 20 min 


Rate: mL/h for next 20 min 
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26. Order: magnesium sulfate 20 g IV in 500 mL of LR solution. Start with a bolus of 3 g to 
infuse over 30 min. Then maintain a continuous infusion at 2 g/h. 


You will use an electronic infusion pump. 
Rate: mL/h for bolus 
Rate: mL/h for continuous infusion 
27. Order: Pitocin 15 units IV in 500 mL of LR solution. Infuse at 1 milliunit/min. 
You will use an electronic infusion pump. 
Rate: mL/h 
28. Order: heparin drip 40,000 units/L D,W IV to infuse at 1,400 units/h 
Drop factor: On infusion pump 
Flow rate: mL/h 
Refer to this order for questions 29 and 30. 
Order: magnesium sulfate 4 g IV in 500 mL D,W at 500 mg/h on an infusion pump 
29. What is the solution concentration? ss mg/mL 


30. What is the hourly flow rate? mL/h 


Calculate the drug concentration of the following IV solutions as requested. 


31. A solution containing 80 units of oxytocin in 1,000 mL of D,W: milliunits/mL 
32. A solution containing 200 mg of nitroglycerin in 500 mL of D,W: mg/mL 

33. A solution containing 4 mg of Isuprel in 1,000 mL of D,W: mcg/mL 

34. A solution containing 2 g of lidocaine in 500 mL of D,W: mg/mL 


Refer to this order for questions 35 through 37. 
Order: venuronium bromide IV 1 mg/kg/min to control respirations for a patient who is ventilated 
35. The patient weighs 220 pounds, which is equal to kg. 


36. The available venuronium bromide 20 mg is dissolved in 100 mL NS. This available solution 
concentration 1s mg/mL, which is equivalent to mcg/mL. 


37. The IV is infusing at the rate of 1 mcg/kg/min on an infusion pump calibrated in tenths of a mL/h. 
The hourly rate is mL/h. 


Refer to these orders for questions 38 through 43. 


Orders: Restricted fluids: 3,000 mL per 24 h. Primary IV of D.LR running via infusion pump 
ampicillin 3 g IV PB q.Gh in 100 mL of D,W over 30 min 
gentamicin 170 mg IV PB qg.6h in 50 mL of DW to infuse in 1h 


38. Calculate the IV PB flow rates. ampicillin: mL/h; gentamicin: mL/h 


39. Calculate the total [IV PB time. h 
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40. Calculate the total ['V PB volume. mL 

41. Calculate the total regular [V volume. mL 
42. Calculate the total regular IV time. h 

43. Calculate the regular IV flow rate. mL/h 


A patient who weighs 190 Ib receives dopamine 800 mg in 500 mL of DW IV at 4 mog/kg/min. 
As the patient’s blood pressure drops, the nurse titrates the drip to 12 meg/kg/min as ordered. 


What is the initial flow rate for the IV pump calibrated in tenths of a mL/h? mL/h 


After titration, what is the flow rate? mL/h 


Questions 45 through 49 refer to your patient who has left-leg deep vein thrombosis. He has orders 
for IV heparin therapy. He weighs 225 Ib. On admission, his aPTT is 25 seconds. You initiate therapy 
at 1130 on 5/10/xx. Follow the Standard Weight-Based Heparin Protocol (Figure 17-7), and record your 
answers on the Standard Weight-Based Heparin Protocol Worksheet (Figure 17-8). 


FIGURE 17-7 


Standard Weight-Based Heparin Protocol 


For all patients on heparin drips: 

. Weight in kilograms (round to nearest 10 kg). Required for order to be processed: sig 

. Heparin 25,000 units in 250 mL of SNS. Boluses to be given as 1,000 units/mL. 

. aPTT q.6h or 6 hours after rate change; daily after two consecutive therapeutic aPTTs. 

. CBC initially and repeat every days(s). 

. Obtain aPTT and PT/INR on day 1 prior to initiation of therapy. 

. Guaiac stool initially, then every day(s) until heparin discontinued. Notify if positive. 
. Neuro checks every hours while on heparin. Notify physician of any changes. 
. Discontinue aPTT and CBC once heparin drip is discontinued, unless otherwise ordered. 

. Notify physician of any bleeding problems. 

. Bolus with 80 units/kg. Start drip at 18 units/kg/h. 

11, lf aPIT is less than 35 secs: Rebolus with 80 units/kg and increase rate by 4 units/kg/h. 
12. If aPTT is 36 to 44 secs: Rebolus with 40 units/kg and increase rate by 2 units/kg/h. 
V3tt aPlies 451017 5.secs: Continue current rate. 

14. If aPTT is 76 to 90 secs: Decrease rate by 2 units/kg/h. 


— 
OOOAN A OAABRWD 


15. If aPTT is greater than 90 secs: Hold heparin for 1 hour and decrease rate by 3 units/kg/h. 


45. What is the patient’s weight in kilograms? Calculate the weight as instructed in the protocol and 


record weight on the worksheet. kg. 


What does the protocol indicate for the standard bolus dosage of heparin? units/kg 


46. Calculate the dosage of heparin that should be administered for the bolus for this patient, and 


record your answer on the worksheet. units 


What does the protocol indicate as the required solution concentration (supply dosage) of heparin 
to use for the bolus? units/mL 


Calculate the dose volume of heparin that should be administered for the bolus for this patient, 
and record your answer on the worksheet. mL 


Used with permission from APP Pharmaceuticals, LLC, whose products are available only in the United States. 
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FIGURE 17-8 
STANDARD WEIGHT-BASED HEPARIN PROTOCOL WORKSHEET 
Round patient’s total body weight to nearest 10 kg: kg. 
DO NOT change the weight based on daily measurements. 
FOUND ON THE ORDER FORM 
Initial Bolus (80 units/kg): units mL 
Initial Infusion Rate (18 units/kg/h): _ units/h mL/h 
Make adjustments to the heparin drip rate as directed by the order form. 
ALL DOSES ARE ROUNDED TO THE NEAREST 100 UNITS. 
Date Time aPTT Bolus Rate Change | New Rate RN 1 RN 2 
units/h | mL/h 
+ 
ES ee eee [ees Lote 
= 


If aPTT is Then 
Less than 35 secs: Rebolus with 80 units/kg and increase rate by 4 units/kg/h. 
36 to 44 secs: Rebolus with 40 units/kg and increase rate by 2 units/kg/h. 


45 to 75 secs: 
76 to 90 secs: __| Decrease rate by 2 units/kg/h. 
Greater than 90 secs: | Hold heparin for 1 hour and decrease rate by 3 units/kg/h. 


poy 


Signatures Initials 


Continue current rate. 


~- atk 


all 
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47. What does the protocol indicate for the initial infusion rate? units/kg/h 


Calculate the dosage of heparin this patient should receive each hour, and record your answer on 
the worksheet. units/h 


What does the protocol indicate as the required solution concentration (supply dosage) of heparin 
to use for the initial infusion? units/mL 


Calculate the heparin solution volume this patient should receive each hour to provide the correct 
infusion for his weight, and record your answer on the worksheet. mL/h 


48. According to the protocol, how often should the patient’s APTT be checked? q. h 


At 1730, the patient’s APTT is 37 seconds. Calculate the new heparin bolus and record your answer 
on the worksheet. Give units/kg or units measured as mL 


Calculate the change in heparin infusion rate (increase or decrease) and record on worksheet. 
How much should you change the infusion rate? by units/kg/h or 
units/h for a rate of mL/h 


Calculate the new infusion rate and record on worksheet. mL/h 


49. At 2330, the patient’s APPT is 77 seconds. What should you do now? 


Calculate the new infusion rate and record your answer on the worksheet. mL/h 


50. Describe the strategy you would implement to prevent this medication error. 


Possible Scenario 

Suppose the physician writes an order to induce labor, as follows: Pitocin 20 U IV added to 1 liter of LR 
beginning at 1 mU/min, then increase by 1 mU/min q 15 min to a maximum of 20 mU/min until 
adequate labor is reached. The labor and delivery unit stocks Pitocin ampules 10 units per mL in boxes 
of 50 ampules. The nurse preparing the IV solution misread the order as “20 mL of Pitocin added to 
I liter of lactated Ringer’s .. .” and pulled 20 ampules of Pitocin from the supply shelf. Another nurse, 
seeing this nurse drawing up medication from several ampules, asked what the nurse was preparing. 
When the nurse described the IV solution being prepared, he suddenly realized he had misinterpreted 
the order. 


Potential Outcome 

The amount of Pitocin that was being drawn up (20 mL) to be added to the IV solution would have been 
10 units/mL X 20 mL = 200 units of Pitocin, 10 times the ordered amount of 20 units. Starting this 
Pitocin solution, even at the usual slow rate, would have delivered an excessively high amount of Pitocin 
that could have led to fatal consequences for both the fetus and laboring mother. What should the nurse 
have done to avoid this type of error? 


Prevention 


After completing these problems, see pages 664-667 to check your answers. 


[al For additional practice, visit the online practice software at www.CengageBrain.com, using the 
Premium Website access code found in the front of your text. 
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OS SECTION 4 SELF-EVALUATION 


Chapter 15—Intravenous Solutions, Equipment, and Calculations 


1. Which of the following IV solutions is normal saline? 
0.45% NaCl 0.9% NaCl D,W 


2. What is the solute and concentration of 0.9% NaC]? 


3. What is the solute and concentration of 0.45% NaCl? 


Use the following information to answer questions 4 and 5 


Order: D, 0.45% NaCl 1,000 mL IV q.8h 


4. The IV solution contains g dextrose. 
5. The IV solution contains g sodium chloride. 
6. Order: 0.45% NaCl 500 mL lV q.6h. The IV solution contains g sodium chloride. 


Refer to this order for questions 7 and 8. 
Order: D,, 0.9% NaCl 750 mL IV q.8h 
7. The IV solution contains g dextrose. 
8. The IV solution contains g sodium chloride. 


9. Are most electronic infusion devices calibrated in gtt/min, mL/h, mL/min, or gtt/mL? 


Use the following information to answer questions 10 and 11. 


Mrs. Wilson has an order to receive 2,000 mL of D,NS IV fluids over 24 h. The IV tubing is calibrated 
for a drop factor of 15 gtt/mL. 


10. Calculate the watch-count flow rate for Mrs. Wilson’s IV. gtt/min 


11. An electronic infusion pump calibrated to deliver whole mL/h becomes available, and you decide 
to use it to regulate Mrs. Wilson’s IV. Set the pump at mL/h. 


12. Mrs. Hawkins returns from the delivery room at 1530 with 400 mL D.LR infusing at 24 gtt/min, 
with your hospital’s standard macrodrop infusion control set calibrated at 15 gtt/mL. You 
anticipate that Mrs. Hawkins’s IV will be complete at hours. 


13. You start your shift at 3:00 pM. On your nursing assessment rounds, you find that Mr. Johnson has 
an IV of D, INs infusing at 32 gtt/min. The tubing is calibrated for 10 gtt/mL. Mr. Johnson will 
receive 7 mL during your 8-hour shift. 

Use the following information to answer questions 14 through 16. 


As you continue on your rounds, you find Mr. Boyd with an infiltrated IV and decide to restart it and 
regulate it on an electronic infusion pump calibrated in whole mL/h. The orders specify: 


NS 1,000 mL IV c 20 mEq KCl q.8h 

cefazolin 250 mg IV PB per 100 mL NS q.8h over 30 min 
Limit IV total fluids to 3,000 ml daily 

14. Interpret Mr. Boyd’s IV and medication orders. 
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15. Regulate the electronic infusion pump for Mr. Boyd’s standard I'V at mL/h. 
16. Regulate the electronic infusion pump for Mr. Boyd’s IV PB at mL/h. 


17. Order: D,LR 1,200 mL IV at 100 mL/h. You start this TV at 1530 and, during your nursing 
assessment at 2200, you find 650 mL remaining. The flow rate is 100 gtt/min using a microdrip 


infusion set. Describe your action now. 


Chapter 16—Body Surface Area and Advanced Pediatric 
Calculations 


Calculate the hourly maintenance IV rate for the children described in questions 18 through 21. Use the — 
following recommendations: 


First 10 kg of body weight: 100 mL/kg/day 
Next 10 kg of body weight: 50 mL/kg/day 
Each additional kg over 20 kg of body weight: 20 mL/kg/day 
18. A child who weighs 40 Ib requires mL/day for maintenance IV fluids. 
19. The infusion rate for the same child who weighs 40 Ib is mL/h. 
20. An infant who weighs 1,185 g requires mL/day for maintenance IV fluids. 


21. The infusion rate for the same infant who weighs 1,185 g is mL/h. 


Use the BSA formula method on the following page to answer questions 22 through 24. 


22. Height: 30 in Weight: 24 Ib BSA: m° 
23. Height: 155 cm Weight: 39 kg BSA: m° 
24. Height: 52 in Weight: 65 Ib BSA: m- 


Questions 25 through 31 refer to the following situation. 


A child who is 28 in tall and weighs 25 Ib will receive 1 dosage of cisplatin IV. The recommended 
dosage is 37 to 75 mg/m? once every 2 to 3 weeks. The order reads cisplatin 18.5 mg IV at 1 mg/min 
today at 1500 hours. You have available a 50 mg vial of cisplatin. Reconstitution directions state to add 
50 mL of sterile water to yield I mg/mL. Minimal dilution instructions require 2 mL of IV solution for 
every | mg of cisplatin. 


25. According to the nomogram on the following page, the child’s BSA is m?. 
26. The safe dosage range for this child is mg to mg. 
27. Is this dosage safe? 


28. If safe, you will prepare mL. If not, describe your action. 


29. How many mL of IV fluid are required for safe dilution of the cisplatin? mL 
30. Given the ordered rate of 1 mg/min, set the infusion pump at mL/h. 


31. How long will this infusion take? min 


Metric: 
Household: 
Boast = J wo (Ib) 


10) 


oO 


(2 


and Stanton, B.F. 


From Kliegman, R.M., Behrman, R.E., St. Germe, J., Schor, N., 


Nelson textbook of pediatrics (19th ed.). Philadelphia: Saunders. Reprinted with 


permission. 
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WEST NOMOGRAM 
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Questions 32 through 35 refer to the following situation. 
NDC 0703-4402-11 


Order: Vincasar 1.6 mg IV stat. The child is 50 inches tall and weighs 


® 
40 lb. The following label represents the Vincasar solution you have VINCASAR PFS 
available. The recommended dosage of Vincasar is 2 mg/m? daily. injection, USP) 
PRESERVATIVE FREE SOLUTION 
32. According to the nomogram on the previous page, the child’s BSA 1 mg/mL 


FATAL IF GIVEN INTRATHECALLY 
FOR INTRAVENOUS USE ONLY 
Single Dose Vial 
REFRIGERATE 


is ih 
33. The recommended safe dosage for this child is mg. Protect Fom Light 
Ssicor™ 
SICOR Pharmaceuticals, Inc., 
Irvine, CA 92618 
WLLL. Ut 
| 1G | Cm 


(01)00307034402115 


34. Is the dosage ordered safe? 


35. If safe, you will prepare mL Vincasar to add to the IV. 
If not safe, describe your action. 


Used with permission from Teva Pharmaceuticals USA 


4Y4O020e 
36. Order: NS IV for continuous infusion at 40 mL/h c Ancef 250 mg IV 
q-8h over 30 min by volume control set 
Available: Ancef 125 mg/mL 
Add mL NS and mL Ancef to the chamber to infuse at 40 mL/h. 


37. Order: Timentin 750 mg IV q.6h. Recommended minimal dilution (maximal concentration) is 
100 mg/mL. Calculate the number of mL to be used for minimal dilution of the Timentin as 
ordered. mL 
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Unless stated otherwise, IV pumps are calibrated to deliver whole mL/h. 
Use the following information to answer questions 38 through 41. 


Mr. Smith is on restricted fluids. His IV order is: NS 1,500 mL IV q.24h ¢ 300,000 units penicillin G 
potassium IV PB in 100 mL NS g.4h over 30 min. The infusion set is calibrated at 60 gtt/mL. 


38. Set Mr. Smith’s regular IV at gtt/min. 
39. Set Mr. Smith’s IV PB at gtt/min. 


Later during your shift, an electronic infusion pump becomes available. You decide to use it to regulate 
Mr. Smith’s IVs. 


40. Regulate Mr. Smith’s regular IV at mL/h. 
41. Regulate Mr. Smith’s IV PB at mL/h. 
42. Order: KCl 40 mEq/L D,W IV at 2 mEq/h 
Regulate the infusion pump at mL/h. 
43. Order: nitroglycerin 25 mg/L D.W IV at 5 mcg/min 


Regulate the infusion pump calibrated in tenths of a mL/h at mL/h. 


Refer to this order for questions 44 through 47. 


Order: Induce labor ¢ Pitocin 15 units/L LR IV continuous infusion at 2 milliunits/min; increase by 
1 milliunit/min q.30 min to a maximum of 20 milliunits/min 


44. The initial concentration of Pitocin is milliunits/mL. 
45. The initial Pitocin order will infuse at the rate of mL/min. 


46. Regulate the electronic infusion pump at mL/h to initiate the order. 
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47. The infusion pump will be regulated at a maximum of mL/h to infuse the maximum 
of 20 milliunits/min. 
Use the following information to answer questions 48 and 49, 


Order for Ms. Hill, who weighs 150 Ib, to stabilize her blood pressure: dopamine 400 mg per 0.5 L 
DW at 4 mcg/kg/min titrated to 12 mcg/kg/min 


48. Regulate the electronic infusion pump calibrated in tenths of a mL/h for Ms. Hill’s IV at 
mL/h to initiate the order. 


TEES 
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49. Anticipate that the maximum flow rate for Ms. Hill’s IV to achieve the maximum safe titration 
would be mL/h. 


50. Mr. Black has a new order for heparin 10,000 units in 500 mL NS IV at 750 units/h. Regulate 
the infusion pump at mL/h. 


Section 4 Board Examination Practice 


To obtain licensure, you will be required to pass a board examination. The following problems represent 
the various types of items on the NCLEX-RN (National Council Licensure Examination for Registered 
Nurses) and NCLEX-PN (National Council Licensure Examination for Practical Nurses) exams. 
Whether you will be taking one of these board examinations or one from another licensure board, 
alternate test items such as these are good practice. For additional practice, go to the online practice 
software that accompanies this text, to respond to more interactive test items, including those using the 
calculator tool. 

51. NCLEX Fill-in-the-Blank item 

The antidote drug for heparin overdosage is 


Answer: 


52. NCLEX Multiple-Response Item 


Before administering high-alert medications, the nurse should perform independent double verification. 
What does this process require? (Place a check mark beside all that apply.) 


Answer: 

a. Two clinicians checking volume in syringe separately from each other. 

b. One nurse isolated, away from distractions, reviewing calculations twice. 
c. Independent review of order, lab tests, calculations, and amount prepared. 


d. Comparison of previous dose and current dose. 


53. NCLEX Exhibit Item 


Patient scenario: Diabetic patient with blood glucose level of 310 mg/dL. According to the following IV 
insulin protocol on the following page, the nurse should administer a bolus of: 


a. : amp of 50% dextrose 
b. 10 units IV push 
c. 100 units regular insulin in 100 mL of 0.9% NaCl 


d. 25 units/hour 
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Critical Care Intravenous Insulin Protocol Orders 


TARGET BLOOD GLUCOSE LEVEL 70 to 110 mg/dL 


Insulin Solution 1. 100 units regular insulin in 100 mL of 0.9% NaCl, to be titrated based on grid for 
Levels 1, 2, or 3. 


2. Start nondiabetic patients at Level 1. Advance to Level 2 if TARGET range not reached 
after 2 hours on Level 1. 


Initial Infusion 


2 hours on Level 2. 


3. Start diabetic patients at Level 2. Advance to Level 3 if TARGET range not reached after 


4. Do not initiate insulin infusion unless blood glucose greater than 110 mg/dL. 
Monitoring 5. Check blood glucose prior to start of insulin infusion. 
6. Check blood glucose every hour thereafter. 
7. When glucose is 80 to 110 mg/dL for 3 hours, check glucose every 2 hours. 
8. Resume monitoring every hour if blood glucose greater than 120 mg/dL for 2 hours. | 
Blood Glucose 9. If patient has blood glucose less than 80 mg/dL: 
aera a. Refer to regular insulin infusion rate column in grid tables for management 


instructions. 
b. If necessary to reinitiate insulin infusion, start one level below previous level. 


c. Call physician for symptomatic hypoglycemia or blood glucose less than 50 mg/dL, 
even if treated. 


Grid for Titration of Intravenous Insulin—Level 2 


LEVEL 2: DO NOT INITIATE insulin drip unless blood glucose is greater than 110 mg/dL. 


Blood Glucose Regular Insulin Regular Insulin | 
(mg/dL) Bolus Infusion Rate 
Less than 70 Give 5 amp of 50% HOLD insulin infusion x 60 minutes and check blood glucose 
dextrose every 15 minutes until equal to or greater than 80. 
70 to 79 0 HOLD insulin infusion x 60 minutes and check blood glucose 
every 15 minutes until equal to or greater than 80. 
80 to 110 0 2 units/h | 
Mites | 0 3 units/h 
126 to 149 0 4 units/h 
150 to 165 0 5 units/h 
166 to 179 0 6 units/h 
180 to 209 =| 0 8 units/h 
210:to. 239 10 units IV push 12 units/h 
g 240 to 269 10 units IV push 16 units/h 
2] 270 to 299 10 units IV push | 20 units/h 
: __ 300 to 350 | 10 units IV push 25 units/h | 
al Greater than 350 Notify physician 


Used with permission from 


Used with permission from APP 
Pharmaceuticals, LLC, whose 


APP Pharmaceuticals, LLC, 
whose products are 


products are available only in the 


United States. 


available only in the United 


States. 
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54. NCLEX Drag-and-Drop / Ordered-Response Item 


Copy the tasks from the box onto the list in the proper sequence to administer high-alert intravenous 


heparin by a standard weight-based protocol. 


Answer: 


Check aPTT test results. 


Start continuous infusion, if required. 


Record weight in kilograms. 


Administer bolus, if required. 


Adjust infusion rate, if required. 


Check aPTT test results. 


Administer rebolus, if required. 


55. NCLEX Hot Box Item 


Place an X on the label(s) that the nurse could reasonably select from the ADC cubby to prepare the 


following order. 


Order: D,5W 500 mL with heparin 25,000 units IV at 1,000 units/h 


=" . 2 Gaui - : 
ema a : 
—— < gs fsjeje}l6)/—ae és = 
—_ 5 £ = INJECTION, USP Be Oo oy 
o —s = 3 eS 
6 oO ees $ * a fat) 
1,000 USP Units/mL 2 ==~| 598 |5,000USPUnitsmL & ~ Oo. |, 
Siecle alew Minar g —- 3 5% — |(Oerved trom Porcine itesinal Mocesa) «SS 3 
14) iS ee 7A i o ww 
Intestinal Mucosa) pe 4 = 8 s g 1 mL Multiple Dose Vial e: = Iie) 
10 mL Multiple Dose Vial x —_ ae eS o oO 
= 7 fe @ Ve <t = o 
8 oe |e Bee 5 
cet 1s tes 
So) 
SAMPLE. NOT FOR HUMAN USE. 8 © 8 = SAMPLE. NOT FOR HUMAN USE. 
Sp: eo = 
wo 
NDC 63323-545-05 504505 = o = GEPAR - us 
HEPARIN LOCK 3 a =v ae OH) A= * 
FLUSH : § = ES= Perea =e 3 
SOLUTION, USP 2% rs =z == INJECTION, USP 4 © of 
100 USP Units i < =< 522 | WO00USPUnisymL — - ee al 
(Derived from Porcine ES a S09) i =) Wy ForVorSCUse  Rxonly = & = 25 = wg 
Intestinal Mucosa) g 9] 4 = ni @ spot inmate nesipat = S Es SS 
s ome = = luc = B 8s a 
L Rx only 3 5 — 5 8S S| Smimutinieesevia = = &¢ & ie 
Multiple Dose Vial a 832 3% = =o ages Sas = " 
2 2 fo] 
SAMPLE. NOT FOR HUMAN USE. = 8 2D =< = 
eS y 
8 s 8 2 SAMPLE. NOT FOR HUMAN USE. 
==) fas fat) 


After completing these problems, refer to pages 667-669 to check your answers. Give 
points for each correct answer. 


Perfect score = 100 My score = 


Minimum mastery score = 86 (48 correct) 
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Essential Skills Evaluation: 
Posttest 


fi ™ o back to the Essential Skills Evaluation: Pretest on page 3 and rework the questions as a 
____ Posttest to evaluate your mastery of the essential skills of dosage calculations. Record your 
y answers here and compare with the results of your pretest. 


y 


OE ESSENTIAL SKILLS EVALUATION: POSTTEST 
ANSWER SHEET 


1. Give: tablet(s) Frequency: 

Dee Civic: tablet(s) Frequency: 

3. Choose: mg capsules Give: capsule(s) Frequency: 
4. Give: tablet(s) Frequency: 

5. Give: tablet(s) Frequency: 

6. Give: mL Frequency: 


So 
-) > = 


SIT NA 


PeGive: mL Frequency: 


© Cengage Learning 2013 


© Cengage Learning 2013 


8. Give: mL Frequency: 
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oO” Give: mL Frequency: 


AQ tH ON | 
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Hostel 
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10. Give: mL Frequency: 


YNQ THON OE KE 
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Ly Give: mL Frequency: 


= —_ © = 
a as ea ester 


me 
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2s Give: mL Frequency: 
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lS. Give: mL Frequency: 
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14. Give: mL Frequency: 
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lS; Give: mL Frequency: 
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Pra vr vv 


16. Give: mL Frequency: 
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17. Give: mL at 


Frequency: 


mL/min, which equals mL per 15 sec 


TNMO+tTMH ON OD 
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18. Add: mL to the IV PB bag, and set the drip rate on the tubing to ett/min 


Frequency: 


a = } a 


2 woo © AN oo 
ieee Wyte bec fae ee es 


19. You will give units total. Frequency: 
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20. Give: ini by 
21. SELECT and give mL 


a 


= = = Oa 
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30. 


31 


bya 


33 


34. 
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USE U-100 ONLY 


. Medication: Give mL 
=< Aen ROMie: | 
= ba ba! N isp) 
Muteeeeeeee po 1 
© Cengage Learning 2013 
. Yes or No: Explain: 
tablet(s) 
mL; gtt/min 
mL/h 
mL diluent; give mL 
tablet(s); , , and hours 
units; route 
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mL 

Yes on No: Explain: 
mL 

. Yes or No: Explain: 
mL Next Action: 


50. Prevention: 


rE 
mg/dose to 
mL 
mg/dose to 


mL; 


mL 
gtt/min 
mL 
mg; 


dose(s) 


hours; 


mL 
mg per 


mL 
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mg/dose 


mg/dose; Yes or No: 


gtt/min 


mL 


_ (AM/PM) 


mL 


563 


After completing these problems, see the same Answers from the Pretest on pages 581-587 to check 


your answers. Give yourself 2 points for each correct answer. 


Perfect score = 100 


My score = 


Minimum mastery score = 90 (45 correct) 
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Comprehensive Skills 
Evaluation 


{his evaluation is a comprehensive assessment of your mastery of the concepts presented in all 
17 chapters of Dosage Calculations. 


Donna Smith, a 46-year-old patient of Dr. J. Physician, has been admitted to the Progressive Care 
Unit (PCU) with complaints of an irregular heartbeat, shortness of breath, and chest pain (relieved by 
nitroglycerin). Questions | through 14 refer to the admitting orders on page 567 for Mrs. Smith. The 
following labels represent the available medications and infusion set. 


No. 1883 


VENOSET ® MICRODRIP ® 
Primary |.V. Set, Vented, 70 Inch 


( ABBOTT LABORATORIES 


Used with permission from Abbott Laboratories. 


NDC 00000-0000-00 


DIGOXIN 


digoxin for injection 


Rx only. 
500 mcg (0.5 mg) per 2 mL y 


250 mcg (0.25 mg) per mL 
Store at 25°C (77°F) 
PROTECT FROM LIGHT 


00000-0000-00 


2 mL Multiple Dose Vial 


DELMAR | Cengage 
'D) C L Learning 
For Educational Purposes Only 


Exp. Date 
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n 
mn 2 
¢ 1000 TABLETS NDC 00000-0000-00 = es 
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2 Sl Cee 
aoa FUROSEMIDE =. 
o § ° Zee 
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o :fapiets 7 «INJECTION, USP) === 
! 5 é S =) U 288 
= a Each scored tablet contains } = 20 mo / 2mL oo 
2 [o) = oO 
© 2250mcg(0.25mg) 8 = eee 
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| a SHY Ss © ‘ForlMorIV Use aes 
j=) 5 3 oO DILUTE BEFORE IV USE Puc & 
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NDC 00 39-0067 50 owns em reeeee 7 ONLY 
Saaunenmea © £ach LASIX® Tablet contains 20mg furosemide. Dosage and 
Ms ® ———— a Administration: See package insert for dosage information 
Ps | S ij X ; ———— nr WARNING: Keep out of reach of children. Do not use if bottle 
N28 === ©  cosure seal is broken. Pharmacist: Dispense in well-closed, light 
EE S resistant container with child-resistant closure. Store at room 
furosemide mom ter aa cal Pharmaceiica 
=a, O° oechst-Rousse rmaceuticals 
==  _ Division of Aventis Pharmaceuticals Inc. | 
? hd a S Kansas City, MO 64137 USA ©2000 
500 Tablets Y Aven tis =e www.aventispharma-us.com | 
m 50058803 § 803 50058803 


and 


nm McNeil Consumer 


TYLENOL 


Pain Reliever - Fever Reducer ACETAMINOPHEN 
Geltabs ». ~*~ 
Co y 
100 GELTABS—500 MG EACH ieaelene meme PSE NEW LABEL | 


Each extended-release capsule NDC 581 77-005-04 Dispense in a tight « “alee 


contains as defined in the USP/N: 


N 


Store at controlled room 


Nitroglycerin =" 


ad BEEN REAGTTOE USUAL DOSAGE: See 
CEN Extended-release Capsules package insert for dosage, 


including nitrate-tree inter 
Manufactured by 


vals. 
Time-Cap Labs Inc. for kk Only 


ETHEX Corporation 


St. Louis, MO 63043-2413 100 Capsules 


Nitroglycerin 65mg 
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NOTE: A NON-PROPRIETARY ORUG OF EQUAL QUALITY MAY BE DISPENSED - W THS COLUMN 18 NOT CHECKED! —————— ny, 


TIME 
DATE WRITTEN 


“eee Comprehensive Skills Evaluation 


ees ae 


NTERED [ FILLED | CHEGKED | VERIFIED | 


TIME 


NOTE! 


PLEASE USE BALL POINT - PRESS FIRMLY v¥ 


; 
: 


O/B ux 1600. Admit to PCU, monitored bed 


Bedrest ¢ bathroom privileges 


nitroglycerin ER 13 mg p.o. q.6h 

furosemide 2O mg lV Fush stat, then 20 mg po. bid. 

digoxin 0.25 mg IV Push stat, repeat in 4 hours, v 7 1610 GP 
then 0.125 mg p.o. daily 

KCI 10 mEq per L D; 4NS IV at 8O mL/h 

Tylenol 1g p.o. g.4h p.rn, headache "4 

Labwork: Electrolytes and CBC in am 


Soft diet, advance as tolerated 


J. Physician, MD 


AUTO STOP ORDERS: UNLESS REORDERED, FOLLOWING WILL BE D/C” AT 0800 ON: 


DATE 


ORDER 


‘CHECK WHEN ANTIBIOTICS ORDERED —S_[[] Prophylactic = CO Empiric Therapeutic 
Allergies: 
None Known ‘ 
Smith, Donna 
Chest Fain 
2 cileaa ID #257-226-3 
near DO" wear 110 1D a 
FORM 959-708 (@20x) PHYSICIANS ORDER  reoiis.neynotts uo musa xerete gn onan 


567 


568 
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1. The progressive care unit (PCU) is short on IV pumps because of unscheduled repairs. The nurse 


implements a backup plan and starts a straight gravity flow IV on Mrs. Smith at 1630 hours. 
Calculate the watch-count flow rate for the IV fluid ordered. gtt/min 


. Estimate the time and date when the nurse should plan to hang the next liter of D, SNS. 


hours on (date) 


. At the present infusion rate, how much D, SNS will Mrs. Smith receive in a 24-hour period? 


mL/day 


. How many mEq of KCI will Mrs. Smith receive per hour and per day? 


mEq/h; mEq/day 


. Both digoxin and furosemide are ordered “‘stat.” 


a. What does this mean? 


b. How frequently should the nurse administer these two stat orders? 


. Prior to administering the IV digoxin, the nurse consults the drug guide, which states that the 


recommended rate for direct IV administration of digoxin is 0.25 mg in 4 mL NS administered at 
the rate of 0.25 mg per 5 min. 


a. How much digoxin should the nurse administer for the stat IV order? At what rate? 


Prepare: mL digoxin and add mL NS for a total of male 
Administer at the rate of mL/min or mL per ia isec: 


b. Draw an arrow on the appropriate syringe to indicate how much digoxin to prepare. 


—A 


yy a aS “ CF <3} 
=I hy ee ah LH L | =| 
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. In addition to manual IV push administration, what other method(s) could the nurse choose for 


administering the direct IV digoxin order, if available? 
a. IV PB on an IV infusion pump 

b. Syringe pump 

c. Volume control device, such as Buretrol 

d. All of the above 


es D andre 


8. 


10. 


ithe 
. Mrs. Smith has a headache. 


13: 


14. 
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The nurse consults the drug guide for more information about the furosemide ordered. The 
recommended rate for direct [V administration is 40 mg per 2 min. 


a. How much furosemide should the nurse administer for Mrs. Smith’s stat dose? At what rate? 
Give: mL at the rate of mL/min or mip per lS7sec 


b. Draw an arrow on the appropriate syringe to indicate how much furosemide to prepare. 


Sy ee 


LN QTM ON | 
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. How many digoxin tablets will Mrs. Smith need for a 24-hour period for the p.o. digoxin order? 


tablet(s) 


After the initial dose of furosemide, how many tablets should the nurse give Mrs. Smith for each 
subsequent dose? tablet(s) 


How much nitroglycerin should the nurse give Mrs. Smith for one dose? capsule(s) 


a. How much Tylenol should the nurse give her for one dose? tablet(s) 


b. When should the nurse give her the next dose? 


Compare the drug labels for Mrs. Smith, and identify the drug(s) that is (are) supplied as generic(s). 


An IV infusion pump that is programmable in whole milliliters becomes available for 
Mrs. Smith. At what rate should the nurse now set the IV pump for the continuous infusion? 
mL/h 


Despite excellent care, Mrs. Smith’s condition worsens and she 1s transferred into the 
coronary care unit (CCU) with the medical orders on page 570. CCU IV infusion pumps are 
programmable in tenths of a milliliter. Questions 15 through 20 refer to these orders. 
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eae. 


sae, 
oe 


DATE yy IME PLEASE USE BALL POINT- PRESS FIRMLY : } V | te | othStRe 
9/Alxx 2230 Transfer to CCU 
NFO 
Discontinue nitroglycerin 
lidocaine bolus 50 mg IV stat, then begin 
lidocaine drip 2 g IV in 500 mL DW 
at 2 mg/min by infusion pump 
Increase lidocaine to 4 mg/min IV if PVCs 


(premature ventricular contractions) 


2285-MS 
persist 
dopamine 400 mg IV FB in 250 mL DW 
at 500 mcg/min by infusion pump 
Increase KCl to 20 mEq per L D.W ZNS IV at 50 mL/h 
Increase furosemide to 40 mg IV q.1Zh 
0, at 30% PABGs (arterial blood gases) 
Labwork: Electrolytes stat and in am and 
ABGs Stat and p.rn. 
J. Physician, MD 
AUTO STOP ORDERS: UNLESS REORDERED, FOLLOWING WILL BE D/C? AT 0800 ON: 
0 oc 
1D cont PHYSICIAN SIGNATURE 
pe PHYSICIAN SIGNATURE 
CHECK WHEN ANTIBIOTICS ORDERED C1 Prophylactic. SC) Empiric S yieapeis 


None Known 


Smith, Donna 
ID #257-226-3 


tarsi Gs wean 110 Ib a 


Chest Fain 
PATIENT DIAGNOSIS 


FORM 958-706 (Bxx) 
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15. Lidocaine is supplied in the 10 mg/mL dosage strength for Mrs. Smith. The nurse is familiar with 
lidocaine and knows the order is safe. 


a. How much lidocaine should the nurse administer to Mrs. Smith for the bolus? mL 


b. Draw an arrow on the appropriate syringe to indicate the amount to prepare. 


oe we 
i 
\\ ae 
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16. The CCU IV pumps are programmed in tenths of a milliliter. At what rate should the nurse 
initially set the IV infusion pump for the lidocaine drip? mL/h 


17. Dopamine is supplied for Mrs. Smith in the dosage strength of 80 mg/mL. The nurse checks the 
drug guide and finds that the recommended dosage of dopamine is 5 to 10 mcg/kg/min. 


a. Is the dosage ordered for Mrs. Smith safe? Explain: 


b. If it is safe, how much dopamine should the nurse add to mix the [V PB dopamine drip? 
mL 


c. If the dosage ordered is safe, draw an arrow on the appropriate syringe to indicate the amount 
to add to the [V PB. 


TMF 8. 


3m 
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18. 
ing), 


20. 


Ze 


. Is this drug order safe? . Explain: 


Calculate the rate for the IV infusion pump for the dopamine drip. mL/h 
How much dopamine will Mrs. Smith receive per hour? mcg/h or mg/h 
Mrs. Smith is having increasing amounts of premature ventricular contractions (PVCs). To increase 


her lidocaine drip to 4 mg/min, the nurse should reprogram the IV infusion pump to mL/h. 


Julie Thomas is a 6-year-old pediatric patient who weighs 33 Ib. She is in the hospital for fever 
of unknown origin. Julie complains of burning on urination, and her urinalysis shows E. coli 

bacterial infection. The doctor prescribes Kantrex 75 mg IV q.8h to be administered by volume 
control set on an 


ee uals | oc oo1s-a612-20 s eee 
25 mL D,5NS followed ¢ EQUIVALENT TO NSH 6505-00-926-9202 B35 8% Zo z —EEa 
by 15 Dee over = 8| 75mg KANAMYCIN per 2 mL HE aS ae 
rug 2 6 oS (2 

et acactne = | KANTREX® GUE i? = 
the maximum E = ST Sue ped a5e25 ee 
recommended dosage : = Ls Ara 218 ce g 
of Kantrex is =. | FORLMORLMUSE ||| Saaeease sees 
15 mg/kg/day IV in = 2| dispensing without prescription,  AVO/SN/8PI St :3S00 NWIXV 8 8 
3 divided doses. £3 
a. Is the order safe? 

Explain: 
b. If safe, add mL Kantrex and mL D, [N S to the chamber, and set the 

flow rate for mL/h. Y 


Jamie Smith is hospitalized with a staphylococcal bone infection. He weighs 66 lb. The nurse 
intends to use an IV pump for Jamie. The pump is programmable in tenths of a milliliter. 
Questions 22 through 24 refer to Jamie. 


Ordets:. D> 5NS IV at 50 mL/h for continuous infusion 
vancomycin 300 mg IV q.6h 


Supply in the ADC cubby: vancomycin 500 mg per 10 mL with instructions that state, “add to 
volume control set and infuse over 60 min.” 


Recommended dosage from drug guide: vancomycin 40 mg/kg/day IV in 4 divided doses. 


. a. If safe, how much vancomycin should the nurse add to the chamber? mL 


b. How much IV fluid should the nurse add to the chamber with the vancomycin? mL 


c. How much IV fluid will Jamie receive in 24 hours? mL 


. Use the following recommendations to calculate the hourly maintenance IV rate for Jamie. 


First 10 kg of body weight: 100 mL/kg/day 

Second 10 kg of body weight: 50 mL/kg/day 

Each additional kg over 20 kg of body weight: 20 mL/kg/day 

a. Jamie requires mL/day for maintenance IV fluids. 
b. The infusion rate should be set at mL/h. 


c. Does the recommended rate match the ordered rate? 
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Use the following related orders and labels to answer questions 25 through 29. Select the 
appropriate syringe, and mark it with the dose volume as indicated. 


25. Order: Unasyn 500 mg IV g.6h in 50 mL D,W IV PB over 30 min 


NOC 0049-0013-83 


® 
Unasyn 
(ampicillin sodium/sulbactam sodium) 


: Sterile 
i For Itt or IV use 
@ equivalent to 1.9 of ampicillin plus 0.5 g of sulbactam 
5 EE eee 
: Roerig 05-4362-00-3 
2 Division of Pfizer Inc, NY, NY 10017 MADE IN USA 
Package insert directions state: 
Volume Diluent Withdrawal 
Unasyn Vial Size to Be Added Volume 
15,9 S20 4.0 mL 
3.0g 6.4 mL 8.0 mL 
To reconstitute the Unasyn, the nurse should add mL diluent. 
26. Prepare a reconstitution label for the Unasyn. 
Reconstitution label 
27. To prepare the IV PB for administration, the nurse should add _ = —————————sSM mL, U/nasyn to the 
50 mL DW IV PB. Choose and mark the appropriate syringe. 
| 
Fy iz hire ES a“ = 
=< A Sena 
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28. The IV PB Unasyn is regulated on an IV infusion pump. The nurse should set the flow rate at 
mL/h. 


29. Order: heparin 10,000 units IV in 500 mL D,W to infuse at 1,200 units/h 


es a : 
eo a ews x 
cae ® oO si 
S 28 Ts i) leg le) Ba 6 9 es N 
= AS) 
5; £|9,000 USP UnitsmL| gS ih 
2 BS For WV or SC only E re ry 
5 £9 (ated Poche Intestinal ines 8 S< 2 
© & =|1 mL Multiple Dose Vial a ee © 
Sse a iS 
5. > a co) 
ane 4 eal o 
ea So 
= 2 
53 sy fel 
B83 SAMPLE. NOT FOR HUMAN USE. 
> £6 
a. Add mL heparin to the IV solution. Mark the dose amount on the syringe. 
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b. Set the flow rate to mL/h on an IV infusion pump. 


Questions 30 and 31 refer to a patient who weighs 125 Ib and is receiving IV heparin therapy. 


30. Use the Weight-Based Heparin Protocol to calculate bolus dosage and infusion rate. The TV pump 
delivers tenths of a milliliter. 


Weight-Based Heparin Protocol: 
Heparin IV infusion: heparin 25,000 units IV in 250 mL of 5NS 
IV boluses: Use heparin 1,000 units/mL 


Bolus with heparin 80 units/kg. Then initiate heparin drip at 18 units/kg/h. Obtain aPTT every 
6 hours, and adjust dosage and rate as follows: 


If aPTT is less than 35 seconds: Rebolus with 80 units/kg and increase rate by 4 units/kg/h. 
If aPTT is 36 to 44 seconds: Rebolus with 40 units/kg and increase rate by 2 units/kg/h. 

If aPTT is 45 to 75 seconds: Continue current rate. 

If aPTT is 76 to 90 seconds: Decrease rate by 2 units/kg/h. 


If aPTT is greater than 90 seconds: Hold heparin for 1 hour and then decrease rate by 
3 units/kg/h. 


a. Convert the patient’s weight to kg (rounded to tenths): kg 


b. Calculate the initial heparin bolus dosage: units 


3 
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c. Calculate the bolus dose: mL 

d. Calculate the initial heparin infusion rate: units/h or mL/h 
At 0930, the patient’s aPTT is 77 seconds. 

a. According to the protocol, what action should the nurse implement? 

b. The nurse should decrease infusion rate by units/h or mL/h. 
c. The nurse should reset infusion rate tos m L/h. 


. Order: Novolin R regular U-100 insulin subcut ac per sliding scale 


The patient’s blood sugar at 1730 hours is 238. 


Blood Glucose mg/dL Insulin Dosage 
0 to 150 0 units 
151 to 250 8 units 
251) (07350 13 units 
351 to 400 18 units 
greater than 400 Call MD 
Give: units, which equals 
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oes 8 223 ozshs238 

ooce : 2 88208 
coc | = 2>odsS2o0nE 
S835 Be OEVZ 28S 2088 

ZFezu as 2. 2E5352658 
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mL (Mark dose on appropriate syringe.) 
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© Copyright 2010 Eli Lilly and 


Company. All rights reserved. Used 
with permission. ® Humulin is a 


trademark of Eli Lilly and Company. 


Section 4 “*seem Advanced Calculations 


33. Order: Humulin R regular U-100 insulin 15 units c Humulin N NPH U-100 insulin 45 units 
subcut at 0730 


a. The nurse should give a total of units insulin. (Remember, nurse will get 
independent verification after drawing up each insulin.) 


ON jONVOD/aIeg “dx3 


@XWVY DEch OM 


int a0 units perme, =" by 2 =i: 
ae = = a” = = 
= — ss 5 go Humulin =-s = 
Humulin =~ see5s S ae 
=, of ees 3m S122 = 
é i aHeT Ee gna REGULAR me’ s= = 
a) qos 5 3 Fy insulin human injection, a 
NES ey = — SE ee o> USP (rDNA origin) ==S35 : 
human insulin (rDNA origin) —s: @ssEs§ = U-100 © =fse 8 
. . —o = Cc = — ne <== Ss 
isophane suspension —e agze2 e es 
U-100 C= SER25 “yy, 
= o8$ea 
eee 
Lu, =. 


b. Mark dose on appropriate syringe, designating measurement of both regular and NPH insulins. 


o= 
=| NQTM ONDA LE 
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USE U-100 ONLY 


== 
i LSS Ss i SOS Sa = = | 
= NO St OO Oo KO ®D 5s | 


wm OO LO DO LO LD 
m—- NWN COO SS LO 
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rh aE ms (Opposite Side) 
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34. A patient is receiving an insulin drip of Humulin R regular U-100 insulin 300 units added to 
150 mL NS IV infusing at 10 mL/h. How many units/h of insulin is this patient receiving? 
units/h 


Questions 35 and 36 refer to a child who weighs 16 lb and is admitted to the pediatric unit with 
vomiting and diarrhea of 3 days’ duration. 


Order: ; strength Isomil 80 mL q.3h for 4 feedings; if tolerated, increase |somil to 5 strength 
80 mL q.3h for 4 feedings 


Supply: Isomil ready-to-feed formula in 8-fluid-ounce cans 


35. To reconstitute a full 8-fluid-ounce can of Isomil ready-to-feed to “ strength, the nurse should add 


mL water to mix a total of mL of strength reconstituted Isomil. 


36. 


see Comprehensive Skills Evaluation 577 


The child is not tolerating the oral feedings. Calculate this child’s allowable daily and hourly IV 
maintenance fluids using the following recommendation. 


Daily rate of pediatric maintenance IV fluids: 

100 mL/kg for first 10 kg of body weight 

50 mL/kg for next 10 kg of body weight 

20 mL/kg for each kg above 20 kg of body weight 
Allowance: mL/day or mL/h 


Use the following information and order to answer questions 37 through 39. 


ht (cm) * wt (kg) 
3,600 


ht (in) * wt (1b) 
Bali 


Metric: BSA (m2?) = ‘i Household: BSA (m’*) = J 


Order: mitomycin 28 mg IV push stat 
Recommended dosage is 10 to 20 mg/m?/single IV dose. 
Patient is 5 ft 2 in tall and weighs 103 Ib. 


Mitomycin is available in a 40 mg vial with directions to reconstitute with 80 mL sterile water for 
injection and inject slowly over 10 minutes. 


37. The patient’s BSA is file 
38. a. What is the recommended dosage range of mitomycin for this patient? 
mg to mg 
b. Is the ordered dosage safe? Explain 
39. a. What is the concentration of mitomycin after reconstitution? mg/mL 
b. If the order is safe, administer mL mitomycin at the rate of mL/min 
or mi-per lS’ sec, 
#0. chil's TV is LO, 0.45% NaCl |) 
Calculate the amount of solute in NDC 0703-0335-01 Bionly Each vial contains: ceftriaxone sodium setae Se 
: a : 1 powder equivalent to 1 gram ceftriaxone. ore powder a 0 
this IV solution. Ceftriaxone For ILM. Administration :Reconstitute with (68, to 77°F) (See USP 
for Injection, USP 2.1 mL.1% Lidocaine Hydrochloride protect emien meee 
g dextrose and is oe=ommeneeme (jection (USP) or Sterile Water for Injection storage After = 
@ sce auaiee! (USP). Each 1 mL of solution contains Reconstitution: See == 
NaCl < approximately 350 mg equivalent of Package Insert ia 
g i= | 
i 1 gram ceftriaxone. Mfd for: Teva Parenteral Medicines === 
Ue s< For |.V. Administration : See Package Insert Irvine, CA92618 T= 
Use the following order and ceftriaxone 3 = For Mor. Use. Cea bmaee see akage set == 
5 3 : CU eee eae eee Iss, 9/2007 
label for the available drug to answer 2 <| Single Use Vial Sal ASOa? | | | : ; 
questions 41 and 42. 2 3 
(eh 1S) 
’ o 
Order Ceftriaxone'GOO mg IV 2s EE aaa 


4]. 
42. 


q:12h for total volume of 50 mL 

to infuse over 1h via volume control set 

The package insert states, “For IV administration, reconstitute with 9.6 mL of the specified [TV diluent 
and each | mL of solution contains 100 mg of ceftriaxone.” 


The nurse should add mL ceftriaxone and mL IV fluid to the chamber. 


The package insert states, “. . . recommended dilution concentration is 10 mg/mL to 40 mg/mL .. .” 
Is the ordered amount of IV fluid sufficient to safely dilute the ceftriaxone? 


Explain: 
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Used with permission from Teva Pharmaceuticals USA. 


Use the following order and Pfizerpen label to answer questions 43 and 44. 


NDC 0049-0510-83 
Buffered 


from Pfizer Inc. 


NO. 
DATE DILUTED: 


Used with permissior 


Adivision of Pfizer inc. N.Y.,N.¥.10017 


43. Order: penicillin G potassium 400,000 units IV PB q.6h for a child who weighs 10 kg. 
Recommended dosage for children: Give penicillin G potassium 150,000 to 250,000 units/kg/day 
in divided doses q.6h; dilute with 100 mL NS and infuse over 60 minutes. 


a. How many units per day of penicillin G potassium will this child receive with this order? 


units/day 
b. Is the ordered dosage safe? Explain: 
c. If safe, reconstitute with mL diluent for a concentration of units/mL 


and prepare a reconstitution label. 


Reconstitution label 
d. Prepare to give mL. 
e. If the order is not safe, what should the nurse do? 


44. The child’s IV is infusing on an IV pump programmable in whole milliliters. If the dosage is safe, 
set the IV flow rate at mL/h. 


Use the following patient information, orders, labels, and package insert to answer questions 
45 through 48. 


A patient has been admitted to the hospital with fever and chills, productive cough with yellow- 
green sputum, shortness of breath, malaise, and anorexia. Laboratory tests and X-rays confirm a 
diagnosis of pneumonia. The patient is complaining of nausea. The physician writes the following 
orders. The labels represent the drugs you have available. 

DC 0703-2191-01 NS 1,000 mL IV at 125 mL/h 

romethazine 


Hydrochloride ; ‘ - 
tmection, USP ceftriaxone 1,500 mg IV PB q.6h in 100 mL NS over 30 min 


5 mg/ml promethazine 12.5 mg IV push q.4h p.r.n., nausea and vomiting 


FOR DEEP IM OR IV USE 
1 mL Single Dose Vial 


PROTECT FROM LIGHT Each vial contains: ceftriaxone sodium powder Storage Prior to Reconstitution: 
sieor™ NDC 0703-0346-01 FYonly equivalent to 2 grams ceftriaxone Store powder at 20° to 25°C (68° to 77°F) 
SICOR Pharmaceuticals, Inc. . For I.M. Administration : Reconstitute with 4.2mL_ [See USP Controlled Room Temperature]. 
irvine, C8 92838 © e triaxon e 1% Lidocaine Hydrochloride Injection (USP) or Protect from Light. 
| I @ 5 : Sterile Water for Injection (USP). Storage After Reconstitution: 
] Il E for Injection, USP Each | mL of solution contains approximately See Package Insert 
S) 350 mg equivalent of ceftriaxone. Mfd for == 
(04}03007632191017 ca wacom For I.V. Administration : Reconstitute with 19.2 mL Teva Parenteral Medicines = 
a> of an LV, diluent specified in the accompanying —‘Irvine, CA 92618 = 
0 QO a is 0 B 2 a 2 grams package insert. Each 1 ml of solution contains Iss, 9/2007 Se 
=O approximately 100 mg equivalent of ceftriaxone. 3902302450907 = 
Ee For I.M. or |.V. Use Withdraw entire contents and dilute to the desired == 
53 Single Use Vial concentration with the appropriate |.V. diluent. é 
gé Usual Dosage: See Package Insert | F pe F 
oO ers 
=) 0: = 


Used with permission from Teva 


Pharmaceuticals USA. 


45. 


46. 


47. 
48. 
49. 


50. 


hee Comprehensive Skills Evaluation 579 


Intravenous Administration 


Ceftriaxone for injection, USP should be administered intravenously by infusion over a period of 30 minutes. C trations bet 10 mg/mL 
and 40 mg/mL are recommended; however, lower concentrations may be used if ae Reconstitute vale ie aie fe lV dil t : 
COMPATIBILITY AND STABILITY): ha ea be 


Vial Dosage Size Amount of Diluent to be Added 
250 mg 2.4 mL 
500 mg 4.8 mL 
lg 9.6 mL 
2g 19.2 mL 


After reconstitution, each 1 mL of solution contains approximately 100 mg equivalent of ceftriaxone. Withdraw entire contents and dilute to the 
desired concentration with the appropriate IV diluent. 


The nurse starts the primary IV at 1:15 pm on an IV infusion pump. When do you estimate (using 
international time) that the primary IV and one IV PB administration will be completely infused 


and the primary IV will have to be replaced? hours 

For the direct IV administration of promethazine, the drug guide states, “not to exceed 

25 mg/min.” The nurse should give mL of promethazine per min or mL 
Perel 5; sec. 

Calculate one dose of ceftriaxone: mL 

Calculate the IV PB flow rate for each dose of ceftriaxone: mL/h 


Describe the clinical reasoning that you would use to prevent this medication error. 


Possible Scenario 

A student nurse was preparing for medication administration. One of the orders on the medication 
administration record (MAR) was written as Lanoxin 0.125 mg od. The student nurse crushed the 
Lanoxin tablet. Prior to giving the medication, the nursing instructor checked the medications that 
the student had prepared. The instructor asked the student to explain the rationale for crushing the 
Lanoxin tablet. The student explained to the instructor that the Lanoxin order was for the right eye 
(“O.D.” is an outdated abbreviation for right eye). The student planned to add a small amount of 
sterile water to the crushed tablet and put it in the patient’s eye. 


Potential Outcome 
What is wrong with the Lanoxin order? 


What could be the result? 


Prevention 


Describe the clinical reasoning you would use to prevent this medication error. 


Possible Scenario 
Order: Quinapril 30 mg p.o. daily 


Supply: quinidine 300 mg tablets 


A student nurse administering medications noted the difference between the order and the 
supply drug and questioned the staff nurse about the order and what had been administered. 
The staff nurse at first dismissed it as only the brand name versus the generic name of the 
drug. Later, the nurse realized that the student was exactly right to question the order and the 
drug supplied, and the nurse admitted to the student that the patient had been receiving the 
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wrong drug all week. Not only was the wrong drug supplied, the nurse also did not notice the 
supply was not the correct dosage. 


Potential Outcome 

The student referred to a drug reference book and compared the therapeutic and side effects of both 
drugs. The quinapril was correctly ordered for hypertension. Quinidine is an antiarrhythmic heart 
medication. The physician was notified of the medication error and ordered a stat electrocardiogram. 
Indeed, on the electrocardiogram, the patient had a long QT interval, putting the patient at grave risk 
for a fatal arrythmia. 


Prevention 


After completing these problems, see pages 670-675 to check your answers. Give yourself 
2 points for each correct answer. 


Perfect score = 100 My score = 


Minimum mastery score = 90 (45 correct) 


Essential Skills Evaluation: Pretest and Posttest from pages 4-20 


1 ; ; 
1) oe 3 times a day 2) 3; 2 times a day 3) 10; 2; once a day 4) t every 3 hours as needed for moderate pain 


5) 2; once every morning 6) 2.5; every 8 hours 


o = 


nippy = 
© © 


wo 
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7) 0.5; every 4 hours as needed for nausea 


ou 
NOQTM ON OE KE 


0.5 mL 
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8) 0.8; once, immediately 
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9) 0.4; every 4 hours as needed for severe pain 


ANTM On OO 
Lol 


0.4 mL 
© Cengage Learning 2013 
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582 Answers “<a Essential Skills Evaluation 


10) ‘1.5; once, immediately 


je Same 
© Cengage Learning 2013 
11) ‘1.4; every 8 hours 
5) <y x 
aN - bl N oO 
maveeee ae LH Pa 
1.4 mL 
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12) 0.88; once, immediately 


ou 
NQTM ON OE FE 


0.88 mL 
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13) 1; once, immediately; either syringe is appropriate 


ou 
——_=]_ |x a ="2eneo 2 
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— 


Ly 


1 mL 
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14) 0.5; once, every morning; either syringe is appropriate 


' N RS rs 
= = ®& N oO 
Saye can Agua 


iN Ot mH ON © Oo 


0.5 mL 
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ais 
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15) 8; every 12 hours 


= =| + | 
ai ty chi iS es GSE 
= lulululut rt 
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16) 4; every 12 hours 


ene - so + 2 | | 
canal Tn | 


4mL 
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17) 1; 1; 0.25; every 8 hours 


ie EA 
—_=T_ |i. © tM ON © SE | 


1 mL 
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18) 1.4; 75; every 6 hours 


© Cengage Learning 2013 
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19) 68: once a day before breakfast 


USE U-100 ONLY 
4s ie) (ey [en Ce 


ras (Opposite Side) 


46 units 22 units Total = 68 units 
Lente Regular (drawn up first) 
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20) 1 
21) Benadryl; 0.7; either syringe is appropriate 


= ou - 
=) ia22 2.25232 
fi red rd rv OE 


ana Taian 


= 


0.7 mL 
© Cengage Learning 2013 
=r = - A 
F . an = be © N (op) 
ies Re pee 
OFA mies 
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22) Narcan; | 


Ti We a — < = 
a, ess - - A 5 
CA fas patel 


al time 
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23) Yes. Her temperature is 102.2°F. Tylenol every 4 hours as needed is indicated for fever greater than 101°F. It has been 


5 hours and 5 minutes since her last dose. 24) 2 25) 18.8; 138 26) 138 27) 8; 2 28) 1: 0700: 1200: 1700 


29) 18; subcutaneous 
USE U-100 ONLY 


— : Om oy oO t- 1 
Harti nNnvnro st tw 
i 1 airearee oN WUE 


18 units 


UNIT. 
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30) 113 


31) Yes; the usual dosage is 20-40 mg/kg/day divided into 3 doses q.8h, which is equivalent to 67-133 mg per dose for 


a 22 |b (10 kg) child. 


Answers “i®®®ee Essential Skills Evaluation 


in Hafan, = i | 
60 6 és | 
= 
4 mL 


© Cengage Learning 2013 


33) Yes; the usual dosage is 40 mg/kg/day divided into 3 doses q.8h, which is equivalent to 240 mg per dose for a 40 Ib 
(approx. 18 kg) child. 

34) 3; dosage is safe 35) 103.3 36) 282; 423 37) 9.4 38) 250-375; Yes 39) 1.7; 26 40) 880 41) 25 42) 1 43)5;5 44) 50 
45) 0030; 12:30 Am the next day 46) 10 47) 100; 1 48) 5 


1/30/XX, 1500, reconstituted 
as 100 mg/mL. Expires 
1/31/XX, 1500. G.D.P. 


50) Prevention: The importance of checking a medication label at least three times to verify supply dosage cannot be 
overemphasized. It is also important NEVER to assume that the supply dosage is the same as a supply dosage used to 


calculate previously. Always read the label carefully. Writing the calculation down will also help improve accuracy. 


Solutions—Essential Skills Evaluation: Pretest and Posttest 


40 mg D 350 mag £50 ee 
1) HX Q = Some X | tablet = 5 tablet 11) HX Q = Some % 2mL = 99 mL = 1.4 mL 
D 35 me 70 
2) 4 = 228 x 2mL = mL = 0.875 mL = 0.88 mL 
2) H 0 = ime x | tablet = 3 tablets Dr ie! 80 nrg 80 


13) 1 mg = 1,000 mcg (known equivalent) 
3) Use 10 mg capsules; 40 mg capsule cannot be split 


2 =) 20022 
to provide the 20 mg dose. B28 7 TNA ey, Aerie 


2 D _ 200 mce = 
zs ee HX Q = deGmes % | mb = 1 mL 
apie 10 me Xx 1 capsule = 2 capsules 
14) 1 mg = 1,000 mcg (known equivalent) 
4) z XQ= es 1 tablet = 28 eRe ; tablet 0.125 mg X 1,000 mcg/mg = 0.125. = 125 mee 
1 
D 125 mcg 250 
5) Olena ary I tablet = 2? tabs = 2 tablets H XQ ee og oS Co 
i 
D 100 mg 5 ; 
— Ol On — = ol = 2 me, 90) a6 1 
6 _XxQ 200 sng 2 is) 2xQ= Mme x ome = 4m = 8 mL 
10 = 1 
7) i XQ= ee xX 1mL = a mL = 0.5 mL 16) 1g = 1,000 mg (known equivalent) 
: 0.4 ¢ X 1,000 mg/g = 0.400. = 400 mg 
8) 2x Q= 428 x 1 mL = 0.8 mL ; 
AX Q = Yogmg X mL = 4 mL 
9) AX Q = pay X mL = 04 mL 
10) Oa s I mb = 1.5 mL 


585 


586 


17) 


18) 


19) 


20) 


21) 


22) 


23) 


24) 


25) 


Answers “© Essential Skills Evaluation 


| 
HX Q= d5ging X SmL = 5 mL = 1 mL 
250 mg/5 mL = 50 mg/! mL 


Do not exceed 50 mg/I min. The | mL dose = 50 mg. 
Administer at | mL/1 min or 0.25 mL/15 seconds. 


1 mL X mL 
60 sec ae 15 sec 
60X = 15 
ox 15 
60 60 


X =i mL = 0.25 mL 


Either syringe could measure the amount, but the | mL 
syringe will provide greater control for pushing medication at 
the rate recommended. 


D 35 mag BD 

HO ee 1 mL = 55 mL = 1.4 mL 

V (mL) — 100 mt 

T (min) * C(gittvml) = =o ain ~ 1 gtt/meate 
1,500 


=>, ot/min—5 gtt/min 


46 units + 22 units = 68 units (total) 


] 
# <Q = Somme < 2mL = jmL = 1 mL 
D> 5 vi) 
HQ = Spygg % E mL = 7p mb = 0.7 mL 
D _ O-4 mag _ 
AX Q = gate X I mL = 1 mL 


°F = 1.8°C + 32 = (1.8 X 39) + 32 = 70.2 + 32 = 102.2°F; 
102.2°F is greater than 101°F; 

2400 — 2110 = 0250 or 2h 50 min; 

0215 = 2h 15 min after 2400; 

2h50 min + 2h 15 min = 5h5 min 


650 me 
OF oot 
il 


qlo 


X 1 tablet = 2 tablets 


100 y 300 
xo = omg PS mL = fy mL = 18.75 mL 


qo 


= 18.8 mi 


Measure the 18.8 mL precisely to add to the IV PB bag. But 
for the drip-rate calculation, such a precise measurement is 
not necessary. You may round the 18.8 mL to 19 mL for the 
computation of the drip rate only. 


50 mL + 19 mL = 69 mL 


V (mL) 
T (min) 


x C (gtt/mL) = pee x 60 gtt/mte = 138 ett/min 


1 


26) 


27) 


28) 


31) 


32) 


33) 


34) 


35) 


36) 


37) 


Pump measured in mL/h. 69 mL in 30 min = 138 mL in 
60 min. 


69 mL X mL 
30 min 60 min 
30X = 4,140 
30X _ 4,140 
30 0) 
X = 138 mL 
| 2 
D _ 125 me ays es 
Bp ims soars Oo ee cds 
4 
HX Q = yy X | tablet = 1 tablet 


1 kg = 2.2 lb (known equivalent) 

22 Ib + 2.2 lb/kg = 22 WH X 1 kg/2.2 lb = 10 kg 
Minimum dosage: 20 mg/kg/day < 10 kg = 200 mg/day 
200 mg/day + 3 doses/day = 200 mg/day < | day/3 doses 
= 66.6 mg/dose = 67 mg/dose 

Maximum dosage: 40 mg/kg/day X 10 kg = 400 mg/day 
400 mg/day + 3 doses/day = 400 mg/day x 1 day/3 doses 
= 133.3 mg/dose = 133 mg/dose 


4 
D _ 160 mg = 20) = 

OS ee 5 mL = 4mL 

1 kg = 2.2 lb (known equivalent) 

40 lb + 2.2 lb/kg = 40  X 1 kg/2.2 W = 18.18 kg = 18.2 kg 
40 mg/kg/day X 18.2 kg = 728 mg/day 

728 mg/day + 3 doses/day = 728 mg/day < | day/3 doses 


= 242.6 mg/dose = 243 mg/dose 
close approximation to ordered dosage of 240 mg; dosage 


is safe. 
D 240 mag — 240 
HX Q = feGmg * 3 mL = gq mL = 3 mL 


We SNe se BP) = (UES << SOAS) s+ BP = TBR se S2 
= 103.28°F = 103.3°F 

| kg = 2.2 lb (known equivalent) 

62 Ib + 2.2 lb/kg = 62 & X1ke/2.2 Ib 

Minimum dosage: 10 mg/kg X 28.2 kg = 282 mg 


Maximum dosage: 15 mg/kg X 28.2 kg = 423 m 


300 mg 


< 
o 


OAL = 2 mL = 9.37 mL = 9.4 mL 
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38) 1 kg = 2.2 lb (known equivalent) 
110 Ib + 2.2 lb/kg = 110 & X 1 kg/2.2 & = 50 kg 
Minimum dosage: 20 mg/kg/day < 50 kg = 1,000 mg/day 
1,000 mg/day ~ 4 doses/day = 1,000 mg/day X 1 day/4 doses 
= 250 mg/dose 
Maximum dosage: 30 mg/kg/day < 50 kg = 1,500 mg/day 
1,500 mg/day + 4 doses/day = 1,500 mg/day < | day/4 doses 
= 375 mg/dose 

39) 7 XQ= 2 ms xX 2mL = ~ mL = 1.66 mL = 1.7 mL 
1.7 mL (medication) + 50 mL (IV fluid) = 51.7 mL = 52 mL 
(to be infused) 
V (mL) _ 22 
T (min) x C (gtt/mL) = 26 i x 10 ett/ pate 

= %2 gtt/min = 26 gtt/min 
40) Vt >0 mie 0 imi — 100 mils 


Gelatin: 4 fl oz = 4 floz X 30 mL/floz = 120 mL 
Water: 3 floz X 2 = 6 floz = 6 floz X 30 mL/floz = 180 mL 


Apple juice: 16 floz = 16 flez X 30 mL/flez = 480 mL 


Total = 880 mL 


V ( 600 mat 
41) aoe x Cc (gt/mL) = 240 min . 16 stim 
600 


= 5a gtt/min = 25 gtt/min 


Mathematics Diagnostic Evaluation from pages 28-30 


42) 


46) 


47) 
48) 


49) 


587 


2xQ= song * 20 mL = 1 mb 


| mg/deseé < 5 doses = 5 mg 
| mL/desé x 5 deses = 5 mL 

50 mg + | mg/dose = 50 mg X | dose/1 mg = 50 doses 
50 doses + 5 doses/h = 50 deses 1 h/5 deses = 10h; 


1430 h + 1000 h = 2430 h = 0030 = 12:30 AM 


(or 30 min after midnight, the next day) 
1 g = 1,000 mg (known equivalent) 
1,000 mg + 100 mg/mL = 1,000 mg * 1 mL/100 mg 
= 10 mL; 
therefore, after adding 9.2 mL to the vial, the resulting volume 
totals 10 mL. 
100; 1 
1 g = 1,000 mg (known equivalent) 
0.5 g X 1,000 mg/g = 0.500. = 500 mg 
NA 


500 mg 
100 mg 


2xXQ= x 1mL =5 mL 


Clinical reasoning indicates that the full reconstituted solution 
will be used up within 2 doses, so storage unrefrigerated for 


24 hours is satisfactory. 


1) 1,517.63 2) 20.74 3) 100.66 4) $323.72 5) 46.11 6) 754.5 7) 16.91 8) 19,494.7 9) $173.04 10) 403.26 11) 36 


12) 2,500 13) 3 14) 6.25 15) 


16) 40% 17) 0.4% 18) 0.05 19) 1:3 20) 0.02 21) li 


22) 642 23) 115 24) 2 25) 14 


26) 7x 27) 0.009 28) 320 29) 3 30) 0.05 31) 4 32) 0.09 33) 0.22 34) 25 35) 4 36) 0.75 37) 3 38) 500 39) 18.24 


40) 2.4 41) z 42) 1:50 43) 5 tablets 44) 2 milligrams 45) 30 kilograms 46) 3.3 pounds 47) 6.67 centimeters 


48) 7.5 centimeters 49) 90% 50) 5:1 


Solutions—Mathematics Diagnostic Evaluation 


3) 9.50 10) 17.16 
17.06 X 23.5 
32.00 8580 
41.11 5148 
+0.99 3432 
100.66 

6) 1,005.0 12) 2 
=250:5 0,001 )2. 


754.5 


403.260 = 403.26 


Answers ©" Essential Skills Evaluation 


ey ee 250) = 
19) 334% 233 3 100. 100 Woy ane 34) “T3100 all 
- 100 106 I 3 ey 8 | . 
250, 
Pesan: 1000 x 950 = agg X x A= = 
) 6 18 100 10 
ee 
SE! 45) 66 pounds = £6 — 30 kilograms or 
18 
2.2 pounds al 66 pounds 
| | ihe 119 a 1 kilogram X kilograms 
PRD) OS Bi NS a Do = 66 
0102 4. O16 
29 7 ea GTA DOK 
) 0.4 — 0.234 Sr = 5) 
0.02 0.40 X = 30 kilograms 
+0.16 —0.34 
0.18 0.06 49) 50 items idee? 
0.18 3h, = 5 IMCOrrect Fi = Ih 90% (correct) 
0.06 7 a, 0.18) oc 45 correct 
32) 4% = 0.5% = 0.005 18 
- «0.005 
0.090 = 0.09 
Review Set 1 from pages 37-38 
I 
@ 7 100 lit 2 oll el px 3 © il 203 1 I = © yy) 47 41] 
N65 Dy Da 74 D 19 1p 5g 5G Pa 100 3 a Ua Oe 9) 10s ty 
150 
4 1 


13) 35 14) 15 15) 2 16) ¢ 17) 4 18) 5 19) 4 


6 1 
20) 9 21) to9 22) 


5 3 2 1 
70.000 23) 9 24) 10 25) 5 bottle 26) 15 bottles 


27) é of the students are men 28) a of the questions were answered correctly 29) ; dose 30) 5 teaspoon 


Solutions—Review Set 1 


DQ GO <3a)+9_ 
8) 105 = 3 it 
100 25 | 
14) 75 m3 
De 
18) 3 A 112 
25) 10 ounces — 60unces = 4 ounces remaining 


Z) ae 
= ¢ bottle remaining 


Review Set 2 from pages 40-41 


l | 


7 5 5 
1) 855 2) lig) Di king 4) | 


27) 


29) 


30) 


5) 7 33 
af 5) 326 0) O55 Tila 8) 5, 9) 4300) 5 


24 
+36 
60 people in class 


LN a ae ; 
The men represent 60 OF s of the students in the class. 


MM = tof a dose 


teaspoon 


pole 


I of | teaspoon = 


118 
ELS) 


liye 


mulls) 


12) >3 13) 4 


5 I 2 
14) 42 15) 5, 16) 633 


4 | 2 2 : 
17) 2995 18) 5 19) 15 20) 776 21) 7 22) 14 23) 24% 24) 75 25) 3: 26) 52 fluid ounces 27) 1} inches 28) 8 inches 


29) 215 pints 30) 134 pounds 


Solutions—Review Set 2 


1) ae) 12 
Tees 1G 
10 
Bats 

een 

15 = 2a 


Answers ‘sm: Chapter 1 589 


BoAlied Me isce, Lie aon ise 3 44 
oe eee on 4 7 a4 sg 29) 56 — 345 555 
a : 1 
pi ey 
14) (0.1 iP Lae 3 13 Ad iats 
Big a = 8D 355 1 21, pints 
3 
~ 319 30) 205-75; 202 
ye i 
ed es yf) | 
°W es a 
25) 50 pounds — 48 pounds = 2 pounds lost 137 pounds 


a ae 
5) ~ 25 Of weight lost 


26) 25 fluid ounces + 34 fluid ounces = 


2 5 gy: 
22 + 35 = SE fluid ounces 


Review Set 3 from pages 45-46 


| 36 35 3 2 4 8 | Kg) 3 | 
1) 7 2) ios 3) 4) Top 5)3 © 15 7) 8) 67x 9)5 10) 2352 11) 4 12) 2542 13)3 14) 1% 15) 4 16) 4 17)5 


1 1 3 ; 
18) 35 19) 3} 20) 55 21) 5 22) 5 23) 15 24) 60 calories 25) 560 seconds 26) 40 doses 27) 314 tablets 
28) 1,275 milliliters 29) Eyes ounces 30) 6 full days 


Solutions—Review Set 3 


5 l =) 7 35 
3) eX 1G =3X 5728 y He) <— Stop 
12 N 
SNE Gcee ae \ 
6 = 3 3 ; 
5) ex z= (ix$)x(3x3)=4x3=H=3 10 2 
a3 ae : : 
1s) 2 Weg eae ae am < 9 AM 
ee ee hs) Ti = 
11 o 
2 x 8 4 
| 3 =) 3 > A 10 | St 
19) ee © 
DS ie Se as aie ae PStat—> Ca) g 5 
27) 3X 7 = 21 doses © 
1x 4 a 2 5 : = ae = 314 iit Daily doses would be taken at: 7 AM, 11 AM, 3 PM, 7 PM, 
and 11 pm for 5 doses/day. 
: oy lh ys 2 
9 a + -4 
28) Pitcher is 3 full; 3 was consumed. Adleacoitay & Ted WR tea ae > ES. 
425 “ 2 
850 + 2 = 82 x 3 = 1,275 milliliters 25 fluid ounces/day 
1 
16 fluid ounces + es fluid ounces/day = is x 2 = 
16 2 32 2 eee 
1 5 = 5 = 65 days or 6 full days 


Review Set 4 from pages 52-53 


1) 0.2, two tenths 2) oo 0.85 3) 155» one and five hundredths 4) a six thousandths 5) 10.015, ten and fifteen 
thousandths 6) IZ, one and nine tenths 7) sa 5.1 8) 0.8, eight tenths 9) 2505, two hundred fifty and five tenths 

10) 33.03, thirty-three and three hundredths 11) oA ninety-five hundredths 12) 2.75, two and seventy-five hundredths 
13) Troop 7.005 14) 0.084, eighty-four thousandths 15) 125, twelve and one hundred twenty-five thousandths 16) 20%,, 
twenty and nine hundredths 17) 22am, 22.022 18) > fifteen hundredths 19) 1.000.005, one thousand and five 
thousandths 20) 4.0855, 4,085.075 21) 0.0170 22) 0.25 23) 0.75 24) mh 25) 0.12 26) 0.063 27) False 28) False 


29) True 30) 0.8 gram and 1.25 grams 


590 Answers “sees Chapter 1 


Solutions—Review Set 4 


Capers 125 1a 
4) 0.006 = 700 = 500 (5S) lea 127 00 123 
Gens 2 


18) 0.15 = 769 = 30 
30) Safe dosages include amounts greater than or equal 


0.084 to 0.5 gram but less than or equal to 2 grams. 


14) 350 ~ OS Safe dosages: 0.8 gram and 1.25 grams 


1 000 
1 000 


“ 0.8 
8) ZH 5)4.0 


Review Set 5 from pages 55-56 

1) 22.585 2) 44.177 3) 12.309 4) 11.3 5) 175.199 6) 25.007 7) 0.518 8) $9.48 9) $18.91 10) $22.71 11) 6.403 
12) 0.27 13) 4.15 14) 1.51 15) 10.25 16) 2.517 17) 374.35 18) 604.42 19) 27.449 20) 23.619 21) 0.697 gram 
22) 66.25 milliliters 23) $2,058.06 24) 10.3 grams 25) 8.1 hours 


Solutions—Review Set 5 


2) TVG 25) 3 h 20 min 
3.200 40 min 
0.160 3 h 30 min 
3-300 24 min 
44.177 + 12 min 
9) 8 9 10 6h 126 min = 6h + 2h6 min = 8h 6 min (60 min/h) 
$19.OH seh 85 h 8.1h (hours) 
0.09 
$18.91 


Review Set 6 from page 60 


1) 5.83 2) 2.2 3) 42.75 4) 0.15 5) 403.14 6) 75,100.75 7) 32.86 8) 2.78 9) 348.58 10) 0.02 11) 400 12) 3.74 13) 5 
14) 2.98 15) 4,120 16) 5.45 17) 272.67 18) 1.5 19) 50,020 20) 300 21) 562,50, = 56,250 22) 16,0, = 160 
23) .025. = 0.025 24) .032.005 = 0.032005 25) 00.125 = 0.00125 26) 23.2.5 = 232.5 27) 71.7.717 = 71.7717 
ae ey ae VA ww 
28) 83.1.6 = 831.6 29) 0.33. = 33 30) 14.106. = 14,106 
A SA SS 


Solutions—Review Set 6 


2) 0.314 X 7 = 2.198 = 2.20 = 2.2 10) 1.14 x 0.014 = 0.01596 = 0.02 14) 45.5 + 15.25 = 2.983 = 2.98 


Practice Problems—Chapter 1 from pages 60-62 


1) 39 2) 0.375 3) LCD = 21 4) LCD = 55 5) LCD = 18 6) LCD = 15 7) 34 8) 7 94 1024 int 
12) 103 13) 475 14) 35 15) Se 16) 575 17) 282 18) 3, 19) 455 20) 4 21) 13 22) 164, 23) 60.27 24) 66.74 
25) 42.98 26) 4,833.92 27) 190.8 28) 19.17 29) 9.48 30) 7.7 31) 42.75 32) 300 33) 12,930.43 34) 3,200.63 35) 2 


36) 150.96 37) 9.716. = 9,716 38) 50.25 = 0.5025 39) 0.25, = 25 40) 5.750. = 5.750 41) .0.25 = 0.025 
NA \ey See | N= wv 


42) | 175 = 115.25 43) 147 fluid ounces 44) 138 nurses; 46 maintenance/cleaners; 92 technicians: 92 others 45) False 


46) $1,082.79 47) $1.46 48) 0.31 gram 49) 800 milliliters 50) 2.95 kilograms — 


Solutions—Practice Problems—Chapter 1 
43) 35 fluid ounces/feeding X 6 feedings/day = 
21 fluid ounces/day, and 21 fluid ounces/day x 


7 days/week = 147 fluid ounces in one week 
x as = i = 138 nurses 


3 3 : 
Xx 68 = es = 46 maintenance/cleaners 


8 5 he 
*08 = = 9? technicians and 92 others 


44) 


x 


| Col colW 


2} Sy 
45) 135 = 1.0625; False, it’s greater than normal. 


46) 40 hours X $20.43/hour = $817.20 


6.5 hours overtime X $40.86 = 265.59 


47) 


48) 


49) 


50) 


(Overtime rate = $20.43 X 2 = $40.86) $1,082.79 


Review Set 7 from pages 67-68 


Answers sss Chapter 1 591 


A case of 12 boxes with 12 catheters/box = 
144 catheters 

By case: $975 + 144 = $6.77/catheter 

By box: $98.76 + 12 = $8.23/catheter 
$8.23 

Aoi! 


$1.46 savings/catheter 


0.065 gram/ounce * 4.75 ounces = 0.31 gram 


400 


Tey) 
ll 
t 
x 


1,200 milliliters x = 800 milliliters 


—RQIN 


6.65 kilograms 
—3.70 kilograms 


2.95 kilograms gained 


1) 2) 3)% 4)5 5); 6) 0.5 7) 0.15 8) 0.14 9) 0.07 10) 0.24 11) 25% 12) 40% 13) 12.5% 14) 70% 15) 50% 


16) m 17)2 18) 55 19) ia 20) ¢ 21) 0.03 22) 0.05 23) 0.06 24) 0.33 25) 0.01 26) 4:25 27) 1:4 28) 1:2 29) 9:20 


30) 3:50 31) 0.9 32) ¢ 33) 0.25% 34) 0.5 35) 7a 


Solutions—Review Set 7 


1 
3 3 1 
1) 3:150 = 759 = 156 = 50 
50 
1 
3) 0.05:0.15 = he = 
3 
stl BY 
fori 2. 1000 \ 10 15 
ion Go ie te 00 OS, 
150 100. 
12) 2:5= 2 = 0.4; 0.4 = 0.40. = 40% 
13) 0.08:0.64 = ae =e See 


0.125 = 0.12.5 = 12.5% 
V4 


Review Set 8 from pages 71-72 


=_ @ 3 
17) 60% = 100 — 5 
OG 2 ns cas efap = e dl 
18) 05% = 100 = 0.5 + 100 = 000% = 0.005 = 1.000 = 200 
21) 2.94% = “48 = 2.94 = 100 = 0.02.94 = 0.0294 = 0.03 
WwW 
Ss) AOE og ep 
30) 6% = Tie = 8350) 
31) Convert to decimals and compare: 
0.9% = 0.009 
0.9 = 0.900 (largest) 
1:9 =0.111 
1:90 = 0.011 


1) 3 2) 3.3 3) 1.25 4) 5.33 5) 0.56 6) 1.8 7) 0.64 8) 12.6 9) 40 10) 0.48 11) 1 12) 0.96 13) 4.5 14) 0.94 15) 10 


16) 0.4 17) 1.5 18) 10 19) 20 20) 1.8 


592 Answers “se Chapter 2 


Solutions—Review Set 8 


3 1 
A ).15 = 250-000 = 
2) + X22=X Oeng <i se ed 200,000 7° 

2 : ees 

i O45 y 12 _ 5x 2@=xX 
22h x= Xx a 2 : 

2 : 2 13 =X 
Sacer eee 2x =X . 
Ore rae xX = 0.937 
6.6 = = X = 

Oe D X = 0.94 
NS oe X= 1.8 A 
100 
AQ) % 3 20) == 7h NN = OK 
Jee x Sy ee x cr 
60% 400-600 ie ema 
2 : X= Xx 
3 2 
oA x 8 =X 2 x 32 =x 100 ee I 
3 ie Net ee 
aoe. ‘se. peel ds 
Fi = 12 Li Rae wile 

16 = x = 126 Fee Se 

X = 5.333 10) #2xo08=x 3.6 

—w Q/52)8)2 50 G = =X 

ES Me os : 

so a 
2.4 
en eas 
X = 0.48 


Review Set 9 from pages 75-76 


1) 0.25 2) 1 3)0.56 4) 1,000 5) 0.7 6) 8 7) 21.43 8) 500 9) 200 10) 10.5 11)3 12) 0.63 13) 10 14) 0.67 15) 1.25 
16) 31.25 17) 16.67 18) 240 19) 0.75 20) 2.27 21) 1 22) 6 23) 108 nurses 24) 72 calories 25) 81.82 milligrams/hour 


Solutions—Review Set 9 


Oe a arg 0) = 22) Sas 
0.5X = 500 LOx = 105 025 5 
Wee Re 10X _ 105 03 "xX 
0 Sama. 10 ~~ 10 0.25X = 1.5 
X = 1,000 X = 10.5 0.25X _ 15 
250 750 0.25. 0.25 
6) 2x 12=60 W) X x= 
<4 = 00 250X _ 750 23) 109 240 
| ZO 100X = 10,800 
a= X =3 : 
ee ie gt 100X _ 10,800 
60X : 480 14) 100 >< 150 “ = i 
60-60. | x 
Mes steno al 
9 15 x 100% 50 
aa OS Aes gis 
ao 15X 6 100* _ 150 
pee ee 
500 | 100 ~—«*100 
15X = 3,000 sais ak 
15X 3.000 ~ 1&6) 100 
nish 15 2A 180 
X = 200 Nh ate 


Review Set 10 from page 77 


1) 1.3 2) 4.75 3) 56 4) 0.43 5) 26.67 6) 15 7) 0.8 8) 2.38 9) 37.5 10) 112.5 11) 8 pills 12) 720 milliliters 
13) $3,530.21 14) 7.2 ounces 15) 700 calories 


Answers “sss Chapter2 593 


Solutions—Review Set 10 


1) 0.25% = 0.00.25 = 0:002530:0025)-4520' = 13 14) 40% = 0.40. = 0.4; 
8) 1% = 0.07. = 0.07; 0.07 X 34 = 2.38 0.4 X 18 ounces = 7.2 ounces 


11) 40% = 0.90. = 0.4; 0.4 x 20 pills = 8 pills 


15) 20% = 0.20, = 0.2; 
13) 80% of $17,651.07 = 0.8 X $17,651.07 = $14,120.86 


0.2 X 3,500 calories = 700 calories 
$17,651.07 total bill 
— 14,120.86 paid by insurance co. 

$3,530.21 paid by patient 


Practice Problems—Chapter 2 from pages 78-79 


1) 0.4, ue 25 2) a0 5%, 1:20 3) 0.17, 7p5» 17:100 4) 0.25, +, 25% 5) 0.06, &, 3:50 6) 0.17, 17%, 1:6 7) 0.5 
8) 0.01, imp 1% 9) 705. 9%, 9:100 10) 0.38, 38%, 3:8 11) 0.67, 


14) 0.45, 0 45% 15) 0.86, 86%, 6:7 16) 0.3, 


nee, 
rp» L:2 


z 67% nace 318)7e., NE3} 13) 35 SI Yo\y NBD) 
= ae 17) 0.02, 2%, 1:50 18) 5, 60%, 3:5 19) 5 4%, 1:25 
20) 0.1, +5, 1:10 21) 0.04 22) 1:40 23) 7.5% 24)! 7 25) 3:4 26) 262.5 27) 3.64 28) 1.97 29) 1:4 30) 1:10 31) 84 
32) a 00 33) 1 34) 1.1 35) 100 36) 39 37) 0.75 38) 21 39) 120 40) 90 41) 25 grams protein; 6.25 grams fat 
42) 231 points 43) 60 minutes 44) 50 milliliters 45) 27 milligrams 46) 5.4 grams 47) 283.5 milligrams 48) 6.5 pounds 


49) $10.42 50) 6 total doses 


Solutions—Practice Problems—Chapter 2 


to) ees 46) 3 = 0.75 
9X = 351 = 15 
9X 351 
aS 075 <1 
X= 39 0.75X = 4.05 
0.75X _ 4.05 
41) 20% = Oey = 0.2 "iWin 
0.2 X 125 grams = 25 grams (of protein) e154 
5% = 0.05. = 0.05 a 47) 6.15 sa * 
0.05 X 125 grams = 6.25 grams (of fat) X = 2835 
125 
x 0.2 48) 5% = 0.05. = 0.05 
25.0 = 25 0.05 X 130 pounds = 6.5 pounds 
125 130 
x 0.05 xX 0.05 
6.25 6.50 = 6.5 
90 200 49) 17% =0.17. = 0.17; 0.17 X $12.56 = $2.14 
a f056 
90X = 5,400 See 
90% _ 5,400 $10.42 
90 90 
v= 60 50) 10% = 0.10. = 0.10; 0.10 X 150 = 15 


150 milligrams first dose 


45) 45% =0.45. = 0.45 — 15 milligrams 


0.45 x 60 milligrams = 27 milligrams 135 milligrams second dose 
60 — 15 milligrams 
x 0.45 120 milligrams third dose 
300 — 15 milligrams 
240 105 milligrams fourth dose 
DOO) = Ly — 15 milligrams 


90 milligrams fifth dose 
— 15 milligrams 


75 milligrams sixth dose 


6 total doses 


594 Answers {=e Section 1—Self-Evaluation 


Section 1—Self-Evaluation from pages 80-82 


47 g 1 
1) 3.05 2) 4,002.5 3) 0.63 4) 723.27 5) LCD = 12 6) LCD = 110 No 8) 63 9971) 10)5. 1%) 45.78 12) 0.02 


AES) 1 
13) 59.24 14) 0.09 15) 12 16) 5 17) zo, 4.4.4.5 18) 5, 3 Gg 19 19) 0.009, 0.125, 0.1909, 0.25, 0.3 20) 7 %, 0.9%, 


l 2 
50%, 100%, 500% 21) 1:3 22) 1:600 23) 0.01 24) 0.9% 25) 5 26) 5:9 27) 56 28) 1:200 29) 3 30) 75% 31) 40% 
32) 0.17 33) 1.21 34) 1.3 35) 2.5 36) 100 37) 4 38) 8.33 39) 24 participants 40) 2 holidays 41) $2.42 42) 12 cans of 


water 43) 8 centimeters 44) 950 milliliters 45) 23.1 fluid ounces 46) 17.7 47) Milk 48) 0:0495 0105, ON, 2-25- 2.5, 


5, 5.075 49) 2.104, 2.06, 2.4 50) 0.913 


x 
913 BSA: 


0.9130 9.130 


Solutions—Section 1—Self-Evaluation 


16 Ie Ll agen y. 100 _ 400 _ 2 39) 4% = 0.04. = 0.04; 
130 * 705 “55 S01 380 3 0.04 X 600 participants = 24 participants 
eo 600 
30) 3:4=3=4)30 =75% x 0.04 
24.00 = 24 
i) [ 
34) 26 a 
0.3X = 2.6 X 0.15 
0.3X = 0.39 
0.3X _ 0.39 
3 0:3 
X=13 


Review Set 11 from pages 88-89 
1) metric 2) volume 3) weight 4) length 5) 00 or 0.001 6) 1,000 7) microgram 8) kilogram 9) milligram 10) 1,000 
11) 1 12) 1,000 13) 10 14)0.3 g 15) 1.33 mL 16)5 kg 17) 1.5 mm 18) 10 mg 19) microgram 20) milliliter 


21) milligram 22) gram 23) millimeter 24) kilogram 25) centimeter 


Review Set 12 from page 93 


1) 3 quarts 2) 10 pounds 3) 10 milliequivalents 4) 24 pounds 5) 10 tablespoons 6) 75 lb 7) 30 mEq 8)5T 


9) Ist 10) 14 units 11) False 12) False 13) True 14) units 15) 3 16) 2 17) 1 18) 1 19) 1 20) milliequivalent; mEq 


Practice Problems—Chapter 3 from pages 94—96 

1) milli 2) micro 3) centi 4) kilo 5) 1 milligram 6) 1 kilogram 7) 1 microgram 8) 1 centimeter 9) meter 10) gram 
11) liter 12) fluid ounce 13) ounce 14) milligram 15) microgram 16) pound 17) milliequivalent 18) teaspoon 

19) quart 20) milliliter 21) pint 22) tablespoon 23) millimeter 24) gram 25) centimeter 26) liter 27) meter 

28) kilogram 29) pound 30) 325 mcg 31) ; t 32) 2t 33) 7 fl oz 34) 5,000,000 units 35) 0.5 L 36) 0.05 mg 

37) 600 mL 38) 2.5 cm 39) 0.08 mL 40) 5.5 kg 41) eight and one-quarter ounces 42) three hundred and seventy-five 
grams 43) one-half kilogram 44) two and six tenths milliliters 45) twenty milliequivalents 46) four tenths liter 


47) three and five hundredths micrograms 48) seventeen hundredths milligram 49) fourteen and one-half pounds 


Answers ‘sss Chapter 3 


50) Prevention: This type of error can be prevented by avoiding the use of a decimal point or trailing zero when not 
necessary. In this instance, the decimal point and zero serve no purpose and can easily be misinterpreted, especially if the 
decimal point is difficult to see. Question any order that is unclear or unreasonable. 

51) Prevention: This type of error can be prevented by asking the prescribing physician for clarification. If you see grains 
prescribed or if you are unclear as to what the prescriber is ordering, do not guess—always ask for clarification. Ideally, 


grains and other apothecary units will be on the “Do Not Use” list for this health care facility. 


Review Set 13 from page 104 


1) 0.5 2) 15 3) 0.008 4) 0.01 5) 0.06 6) 0.3 7) 200 8) 1,200 9) 2.5 10) 65 11) 5 12) 1,500 13) 0.1 14) 0.25 
15) 2,000 16) 750 17) 5 18) 1,000 19) 1,000 20) 3 21) 0.023 22) 0.00105 23) 0.018 24) 400 25) 2.625 26) 0.5 
27) 10,000 28) 0.45 29) 0.005 30) 30,000 


Solutions—Review Set 13 


2) se g = 15 mg; g is larger than mg. To convert from larger smaller unit, multiply. It takes more of mg (smaller) 
unit to make equivalent amount of g (larger) unit. Equivalent: 1 g = 1,000 mg. Therefore, multiply by 1,000 or 
move decimal point 3 places to right. 
5) 008. mg = 0.008 g; mg is smaller unit than g. To convert from smaller to larger unit, divide. It takes fewer of g 
(larger) unit to make equivalent amount of mg (smaller) unit. Therefore, divide by 1,000 or move decimal point 
3 places to left. 
9) 0.002.5kg = 2.5¢ 
\ A 

16) 0.750. L = 750 mL 
NA 

20) 3.000.mL = 3L 
SS 

23) .018. mcg = 0.018 mg 
Ney 


Review Set 14 from pages 107-108 


1) 0.003; 1 kg = 1,000 g 2) 65; 1t = 5 mL 3) - 1 floz = 30 mL 4) 75; 1 floz = 30mL 5) 3. 1 qt = 1,000 mL 
Gas it — > mix 7) G0: 1 1 — 15 mi 8) 19.821 ke =.2.2 Ib 9) 113.64; | kg = 2.216 10) 3,1 L — 1 at 

i) 121-1 ke = 2.2 1b 12) 30; 1m = 2.5 cm 13) 2;1 qt=11 14) 15;1t =S mb. 15)45, 1 kg = 2.2 1b 

16) 500; 1 pt = 500 mL 17) 360; 1 cup = 240 mL 18) 5; 1m = 100 cm: 1 in = 2.5 cm; 1 ft = 12 in 

19) 12; 1 in = 2.5 cm 20) 2; 1 floz = 30 mL 21) 80; 1 in = 2.5cm 22) 14; lin = DD Cim23)) saline s2e5) ci 
24) 50; 1 in = 2.5cm; 1 cm = 10 mm 25) 88; | kg = 2.2 lb 26) 15.75 or 155; 1 kg = 2.2 1b 27) 50; 1 kg = 2.2 lb 
28) 7.7; 1 kg = 2.2 Ib 29) 28.64; 1 kg = 2.2 Ib 30) 53.75 31) 4;5 32) Yes 33) 2,430 34) 1.25 35) 10 36) Dissolve 


2 teaspoons of Betadine concentrate in | pint, or 2 cups, of warm water. 37) 2 38) 3 39) 16 40) 93.64 


Solutions—Review Set 14 


4) fl oz — mL; Larger | Smaller > (X) 11) kg— lb; Larger ) Smaller > (X) 
2! flez x 30 mL/floz = 75 mL 55 kg X 2.2 Ib/keg = 121 Ib 
2 
6) mL—>t; Smaller f Larger > (+) 15) lb—kg; Smaller f Larger > (~) 
20 mL + 5 mL/t = 20 mE X 1t/S mk = 4t 99 lb + 2.2 lb/kg = 99 lb X 1 kg/2.2 Wb = 45 kg 


595 


596 


Answers “see Chapter 4 


18) 1.5m = 1.50. = 150cm 33) Add up the fluid ounces: 81 fl oz 
lin = oan fl oz — mL; Larger J Smaller > (x) 
(5 Olemi 2-o1cm/ini— lo Orem Iin/2) yen 81 flez X 30 mL/floz = 2,430 mL 
-_ oD : 34) Ib—>kg; Smaller t Larger > (+) 
ft a2 in 55 lb + 2.2 lb/kg = 55 X 1 kg/2.2W = 25 kg 


in + 12 in/ft = mm X 1 ft/12 wi = Sft 
60 in 12 in/ft = 60 ut 0.05 mg/kg X 25 kg = 1.25 mg 


20) mL-— fl oz; Smaller f Larger > (+) 
60 mL + 30 mL/fl oz = 60 mE X | fl 02/30 mt 
= 2 floz 
24) in—cm; Larger { Smaller > (x) 
2 X 2.5 cm/uf = 5 cm 
cm — mm; Larger { Smaller > (X) 
Sem X 10 mm/em = 50 mm 


35) Find the total number of mL per day and the total 
number of mL per bottle. 
Per day: 12 mL/des€ X 4 deses/day = 48 mL/day 
Per bottle: 16 flez x 30 mL/flez = 480 mL 
480 mL + 48 mL/day = 480 mtr X | day/48 mE 
= 10 days 

36) mL—t; mL —fl oz; Smaller | Larger > (+) 
10 mL + 5 mL/t = 10 mE X 1t/SmrE = 2t 
480 mL + 30 mL/fl oz = 480 mE X | fl 02/30 mE 


31) mL->floz; Smaller | Larger (+) 
120 mL + 30 mL/floz = 120 mE X I fl 02/30 mt 


= 4 fl oz 
fl oz — cups; Smaller f Larger — (+) = 16 floz 
4 floz + 8 floz/cup = 4 fez X | cup/8 floz Add 2 t Betadine concentrate to 16 fl oz, or 2 cups, of 
= i cup water. 
32) Ib—kg; Smaller ? Larger >(~+) 38) — 1 qt = 32 fl oz (per container) 
250 lb — 10 lb = 240 lb 4 fl oz/feeding < 8 feedirgs/day = 32 fl oz per day 
240 Ib + 2.2 Ib/kg = 240 lb X 1 kg/2.2 & = 109 kg: She needs 3 containers for 3 days. 


240 Ib = 109 kg 
Patient now weighs 108 kg. Yes, goal met. 


Practice Problems—Chapter 4 from pages 110-112 


1) 500 2) 10 3) 0.0075 4) 3 5) 4,000 6) 0.5 7) 5 8) 0.3 9) 70 10) 149.6 11) 4.46 12) 105 13) 2.39 14) 6.4 15) 2 
16) 1.63 17) 32.05 18) 7.99 19) 0.008 20) 0.45 21) 95 22) 500 23) 600 24) 4.05 25) 68.18 26) 13 27) 10 28) 480 
29) 2 30) 3 31) 0.375 32) 30 33) 1 34) 1 35) 1 36) 1,500 37) 45 38) 15 39) 4.4 40) 0.025 41) 4,300 42) 0.06 


43) 15 44) 3 45) 250 46) 9 47) 8 48) 840 49) 11.55 or ne 

50) Prevention: The nurse didn’t use the conversion rules correctly. The nurse divided instead of multiplying. This type 
of medication error is avoided by double-checking your dosage calculations and asking yourself, “Is this dosage 
reasonable?” Certainly you know that if there are 1,000 mg in | g and you want to give 2 g, then you need more than 
1,000 milligrams, not less. The correct calculations are: 


Convert: g > mg; Larger | Smaller > () 
2 ¢ X 1,000 mg/g = 2,000 mg 
To give 2,000 mg, you would need twice the amount of the available strength. Therefore, you would need 20 mL of the 


1,000 mg per 10 mL strength. 


Solutions—Practice Problems—Chapter 4 


13) S5lb4o0z 47) 120mL + 15 mL/dose = 120 mE X 1 dose/15 mE 
4 oz + 16 oz/lb = 407 X 1 Ib/16 ez = t Ib = 0.25 lb = 8 doses (1 T = 15 mL) 
SUlbAoz = a225lb 48) 4+8+6+ 10 = 28 floz; 28 flez X 30 mL/flez 
Like = 22 1b = 840 mL (1 floz = 30 mL) 
5.25 Ib + 2.2 Ib/kg = 5.25 W X 1 kg/2.2 by = 2.39 kg 


49) 5,250 g + 1,000 g/kg = 5,250 g X 1 kg/1,000 g 
46) Per bottle: 4.f0z < 30 mL/floz = 120 mL = 5.25ke 


(1 floz = 30 mL) 

Each dose: 254 x 5 mL/t = 12.5 mL (1 t = 5 mL) 
Bottle holds 120 mL; each dose is 12.5 mL 

120 mL + 12.5 mL/dose = 120 mE X 1 dose/12.5 mE 


5.25 kg X 2.2 Ib/kg = 11.55 or 114) ib 


= 9.6 doses or 9 full doses 
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Review Set 15 from page 116 


1) 12:32 aM 2) 7:30 AM 3) 4:40 PM 4) 9:21 pm 5) 11:59 pM 6) 12:15 pM 7) 2:20 am 8) 10:10 AM 9) 1:15 PM 10) 6:25 pm 11) 1330 
12) 0004 13) 2145 14) 1200 15) 2315 16) 0345 17) 2400 18) 1530 19) 0620 20) 1745 21) zero six twenty-three 22) zero-zero forty-one 


23) nineteen zero three 24) twenty-three eleven 25) zero three hundred 


Review Set 16 from pages 118-119 


1) 38 2) 101.1 3) 97.2 4) 89.6 5) 37 6) 37.2 7) 39.8 8) 104 9) 102 10) 97.5 11) 37.8 12) 102.2 13) 99.3 14) 34.6 15) 39.3 16) 35.3 
17) 44.6 18) 31.1 19) 98.6 20) 39.7 


Solutions—Review Set 16 


Db. “C= 2 2) “F=1.8°C + 32 
1.8 
3 100.4 — 32 °F = (1.8 X 38.4) + 32 
a a °F = 69.12 + 32 
i SO ize IL 
2 °F = 101.12 = 101.1° 
°C = 38° 


Practice Problems—Chapter 5 from pages 120-121 


1) 2:57 AM 2) 0310 3) 1622 4) 8:01 pm 5) 11:02 AM 6) 0033 7) 0216 8) 4:42 pm 9) 11:56 Pm 10) 0420 11) 1931 12) 2400 or 0000 

13) 0645 14) 9:15 AM 15) 9:07 PM 16) 6:23 PM 17) 5:40 AM 18) 1155 19) 2212 20) 2106 21) 4h 22)7h 23) 8h 30 min 24) 12h 15 min 
25) 14h 50 min 26) 4h 12 min 27) 4h 48 min 28) 3h 41 min 29) 6h 30 min 30) 16 h 38 min 31) False 32) a. AM; b. PM; c. AM; d. PM 
33) 37.6 34) 97.7 35) 102.6 36) 37.9 37) 36.7 38) 99.3 39) 100.8 40) 40 41) 36.6 42) 95.7 43) 39.7 44) 102.2 45) 98.4 46) 38.6 

47) 36.2 48) 37.2, 99 (98.96° rounds to 99.0°F) 49) True 

50) Prevention: Such situations can easily be prevented by accurately applying the complete formula for temperature conversion. Guessing is 
not acceptable in medical and health care calculations. Temperature conversion charts are readily available in most health care settings, but 
when they are not, the conversion formulas should be used. It may be wise to try to memorize the common fever temperature conversions 


between 98.6°F (37°C) and 104°F (40°C). 


Solutions—Practice Problems—Chapter 5 


24) 2150 28) 4:35 pPM—>7:35 PM = 3h 
=0933 7:35 PM — 8:16 PM = 41 min 
(OSes elon 3h41 min 


26) 2316 = 11:16 PM, 0328 = 3:28 AM 4g) 326+ 35.5 + 38.1 + 37.6 _ 148.8 _ 
4 


11:16 PM — 3:16 AM = 4h 4 
We = (8 X< Sy) ae 32 


(rounded; zero dropped) 


37.2°C (average) 
98.96 = 99.0 = 99° 


3:16 AM — 3:28 AM = 12 min 
4h 12 min 


Review Set 17 from pages 131-134 


1) 1 mL 2) Round 1.25 to 1.3 and measure on the mL scale as 1.3 mL 3) No 4) 0.5 mL 5 a) False; 5 b) The size of the 
drop varies according to the diameter of the tip of the dropper. 6) No 7) Measure the oral liquid in a 3 mL syringe, which 
is not intended for injections. 8) 5 9) Discard the excess prior to injecting the patient. In some cases (such as for controlled 


substances), the nurse may need a witness to observe the discarding of the excess. 10) To prevent needlestick injury 
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11) 


0.75 mL 


© Cengage Learning 2013 


12) 


1.33 mL = 1.3 mL rounded 


© Cengage Learning 2013 


13) 


© Cengage Learning 2013 


14) 


x 
rT 


slugs — 


eoume 


© Cengage Learning 2013 


15) ] 
TS Sz 


© Cengage Learning 2013 


16) 


USE U-100 ONLY 
Ao S&S & 
oOo 


LO LO LO 
Oo — aA © 


65 units 


(Opposite Side) 


© Cengage Learning 2013 


17) 


27 units 


© Cengage Learning 2013 
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18) 


USE U-100 ONLY 


=a 


umd 
™ 


75 units 


© Cengage Learning 2013 


19) 


aera 
eee Ia wal inna : | 
nee eae 


4.4 mL 


© Cengage Learning 2013 


20) 


st, Bl 
HELE 


16 mL 


© Cengage Learning 2013 


2 Ole 22) emilee 23) O12: mile 


Practice Problems—Chapter 6 from pages 136-139 


1) 1 2) hundredths or 0.01 3) No. The tuberculin syringe has a maximum capacity of | mL. 4) Round to 1.3 mL and 
measure at 1.3 mL. 5) 30: 1 6) 1 mL 7) 0.75 8) False 9) False 10) True 11) To prevent accidental needlesticks during 
intravenous administration 12) top ring 13) 10 14) False 15) 3 mL, | mL, and insulin 


16) 


= = on 
SnanstToO ON @eQ KE 


0.45 mL 


© Cengage Learning 2013 


17) 
USE U-100 ONLY 
(=P — P=) 

0 So Ke 


80 units 


© Cengage Learning 2013 
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18) 


© Cengage Learning 2013 


19) 
—_—— = | 
' = en: as | 
[eee e eeeweSueen OUHUEEEEEES | 
2.4mL 
© Cengage Learning 2013 
20) 
] 
rl fa | 
: | 
ied! file 
© Cengage Learning 2013 
21) ry 
= A 
es 
rnmotnonoo ce 
6.2 mL - 
© Cengage Learning 2013 
22) 
U 
© Cengage Learning 2013 
23) TF 
i a = 
NoOtn ON OO SE 


© Cengage Learning 2013 
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24) 
ine | no = « E | | 
er | 


© Cengage Learning 2013 


25) Prevention: This error could have been avoided by following a simple principle: Don’t put oral drugs in syringes 
intended for injection. Instead, place the medication in an oral syringe to which a needle cannot be attached. In addition, 
the medication should have been labeled for oral use only. The medication was ordered orally, not by injection. An alert 
nurse should have noticed the discrepancy. Finally, but just as important, a medication should be administered only by the 
nurse who prepared it. 

26) Prevention: The nurse should ask for assistance to learn how to use unfamiliar equipment. Do not put the patient at 
risk. The nurse must remove the cap on the oral syringe prior to administering the medication, so that the child cannot 


choke on the cap. 


Review Set 18 from pages 144-145 


1) Give 250 milligrams of naproxen orally 2 times a day. 2) Give 30 units of Humulin N NPH insulin subcutaneously 
every day 30 minutes before breakfast. 3) Give 500 milligrams of cefaclor orally immediately, and then give 

250 milligrams every 8 hours. 4) Give 25 micrograms of Synthroid orally once a day. 5) Give 10 milligrams of Ativan 
intramuscularly every 4 hours as necessary for agitation. 6) Give 20 milligrams of furosemide intravenously slowly 
immediately. 7) Give 10 milliliters of Mylanta orally after meals and at bedtime. 8) Instill 2 drops of 1% atropine sulfate 
ophthalmic in the right eye every 15 minutes for 4 applications. 9) Give 15 milligrams of morphine sulfate 
intramuscularly every 3 hours as needed for pain. 10) Give 0.25 milligram of digoxin orally once a day. 11) Give 

250 milligrams of tetracycline orally 4 times a day. 12) Give 150 micrograms of nitroglycerin sublingually immediately. 
13) Instill 2 drops of Cortisporin otic suspension in both ears 3 times a day and at bedtime. 14) The abbreviation t.1.d. 
means 3 times a day with no specific interval between times. An attempt is made to give the 3 doses during waking hours. 
The abbreviation q.8h means every 8 hours. These doses would be given around the clock at 8-hour intervals. For 
example, administration times for t.i.d. might be 0800, 1200, 1700; administration times for q.8h could be 0600, 1400, 
2200. 15) Contact the physician for clarification. 16) No, q.i.d. orders are given 4 times in 24 hours with no specific 
interval between times indicated in order, typically during waking hours; whereas q.4h orders are given 6 times in 

24 hours at 4-hour intervals. 17) They are determined by hospital or institutional policy. 18) Patient, drug, dosage, route, 
frequency, date and time written, signature of physician/prescriber. 19) Parts 1—5: patient’s name, drug, dosage, route, 
frequency 20) The right patient must receive the right drug in the right amount by the right route at the right time, 


followed by the right documentation. 


Review Set 19 from pages 150-151 

1) 9 AM, 9 PM 2) 9 AM 3) 7:30 AM, 11:30 AM, 4:30 PM, 9 PM 4) 9 AM, 9 PM 5) every 6 hours, as needed for severe pain 

6) 9/7/xx at 0900, or 9 AM 7) sublingual, under the tongue 8) once a day 9) 125 mcg 10) nitroglycerin, Darvocet-N 100, 
ketorolac 11) subcutaneous injection 12) once 13) cephalexin 14) before breakfast (at 7:30 AM) 15) milliequivalent 

16) cephalexin and K-Dur 17) Tylenol 18) twice 19) 0900 and 2100 20) 2400, 0600, 1200, and 1800 21) In the 


“One-Time Medication Dosage” section, lower left corner. 
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Practice Problems—Chapter 7 from pages 152-156 


1) twice a day 2) per rectum 3) before meals 4) after 5) 3 times a day 6) every 4 hours 7) when necessary 

8) by mouth, orally 9) intravenous 10) 4 times a day 11) immediately 12) freely, as desired 13) after meals 

14) intramuscular 15) without 16) noct 17) gtt 18) mL 19) SL 20) g 21) q.i.d. 22) c 23) subcut 24) t 25) b.i.d. 

26) q.3h 27) p.c. 28) a 29) kg 30) Give 60 milligrams of Toradol intravenously immediately and every 6 hours when 
necessary for pain. 31) Give 300,000 units of procaine penicillin G intravenously 4 times a day. 32) Give 5 milliliters of 
Mylanta orally | hour before and 1 hour after meals, at bedtime, and every 2 hours as needed at night for gastric upset. © 
33) Give 25 milligrams of Librium orally every 6 hours when necessary for agitation. 34) Give 5,000 units of heparin 
subcutaneously immediately. 35) Give 5 milligrams of morphine sulfate intravenously every 4 hours when necessary for 
moderate to severe pain. 36) Give 0.25 milligram of digoxin orally every day. 37) Instill 2 drops of 10% Neo-Synephrine 
ophthalmic solution in the left eye every 30 minutes for 2 applications. 38) Give 40 milligrams of Lasix intramuscularly 
immediately. 39) Give 4 milligrams of Decadron intravenously twice a day. 40) 12:00 midnight, 8:00 Am, 4:00 PM 

41) 20 units 42) subcut: subcutaneous 43) Give 500 milligrams of Cipro orally every 12 hours. 44) 8:00 Am, 12:00 noon, 
6:00 pm 45) digoxin (Lanoxin) 0.125 mg p.o. daily at 1700 46) with, c 47) Give 150 milligrams of ranitidine tablets 
orally twice daily with breakfast and supper. 48) Vancomycin 49) 12 hours 

50) Prevention: This error could have been avoided by paying careful attention to the ordered frequency as well as the 


scheduled times each time a medication was administered. 


Review Set 20 from pages 167-169 


1)B 2)D 3)C 4)A 5)E 6)F 7)G 8)5 mL 9) oral 10) A, B, C, D, E, RF G 11) Filmtab means film-sealed tablet. 

12) | mg/mL 13) 2 tablets 14) D 15) It is a Schedule IV drug. It has limited potential for abuse and is clinically useful. 

16) penicillin G potassium 17) Pfizerpen 18) 5,000,000 units per vial; reconstituted to 250,000 units/mL, 500,000 units/mL, 
or 1,000,000 units/mL 19) IM or IV 20) 0049-0520-83 21) Pfizer-Roerig 22) | 23) 1 24) 10 


Practice Problems—Chapter 8 from pages 171-174 


1) 50 mEq per 50 mL (or 1 mEq/mL) 2) 50 mL 3) 4,200 mg per 50 mL (or 84 mg/mL) 4) cefpodoxime proxetil 

5) “Shake bottle to loosen granules. Add approximately half the total amount of distilled water required for constitution 
(total water = 29 mL). Shake vigorously to wet the granules. Add remaining water and shake vigorously.” 6) Pharmacia 
7) 10 mL 8) 250 mg per 10 mL (25 mg/mL) 9) 1 mL 10) Depo-Provera 11) medroxyprogesterone acetate 

12) 0009-0626-01 13) injection solution 14) 10 mL 15) intramuscular 16) Akrimax Pharmaceuticals, LLC 17) capsule 
18) 20° to 25°C (68°-77°F) 19) 1 mg per 4 mL (or 0.25 mg/mL) 20) 1 mg (per 4 mL vial) 21) 1 22) H 23) H 24) oral 
25) H 26) Il 27) 2% 28) 2; 20 

29) Prevention: This error could have been prevented by carefully comparing the drug label and dosage to the MAR drug 
and dosage three times while preparing the medication. In this instance, both the incorrect drug and the incorrect dosage 
strength sent by the pharmacy should have been noted by the nurse. Further, the nurse should have asked for clarification 
of the order. 

30 a) Prevention: The nurse should have recognized that the patient was still complaining of signs and symptoms that the 
medication was ordered to treat. 30 b) If the order was difficult to read, the physician should have been called to clarify 
the order. Was the dosage of 100 mg a usual dosage for Celexa? The nurse should have consulted a drug guide to ensure 
that the dosage was appropriate. Also, if the patient wasn’t complaining of or diagnosed with depression, the nurse should 


have questioned why Celexa was ordered. 
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Review Set 21 from page 193-194 


1) Right patient, right drug, right amount (dosage or dose), right route, right time, right documentation 2) NPH insulin 
20 units SC daily. NPH insulin 20 units subcut daily (preferred). The abbreviation SC is included on the ISMP list of 
error-prone abbreviations and, while not restricted by The Joint Commission, many hospitals have included this on their 
Do Not Use list. The ISMP recommends “subcut” or “subcutaneously.” Know the local policy. 3) After preparing the 
drug, just prior to administration 4) Patient name and date of birth, or patient name and ID number 5) True 6) a 

7) Removing medication for more than one patient at a time from the ADC 8) On the patient identification band and on 
the medication 9) Insulin, opiates and narcotics, injectable potassium chloride, and intravenous anticoagulants; high-alert 
medications 10) Write the order down on the patient’s chart or enter it into the computer record, then read the order back, 
and finally get confirmation from the prescriber that it is correct. Before administering the medication, verify the safety of 


the order by consulting a reputable drug reference if you are unfamiliar with the order. 


Practice Problems—Chapter 9 from pages 195-197 


1) d 2) False 3) True 4) True 5) True 6) Patient, drug (or medication), amount (or dosage or dose), route, time, 
documentation 7) Prescription, transcription, administration 8) Upon first contact with the drug, while measuring the 
dosage, and just prior to administration 9) 0.75 mg 10) Write out the order, read it back, and get confirmation from the 
prescriber. 11) Any four of these: patient injury; loss of life; increased health care costs; additional technology expenses 
to prevent error; liability defense; increased length of stay; harm to the nurse involved in regard to his or her personal and 
professional status, confidence, and practice 

12) Prevention: The health care professional originating the order should not have used “‘q.d.” to indicate the frequency of 
administration. The employee transcribing the order and the nurse signing off on the order both erroneously interpreted 
the “q.d.” notation as “q.i.d.” They should have been alert to the risk of errors associated with the use of this notation and 


should have been especially cautious in transcribing the order correctly. 


Section 2—Self-Evaluation from pages 199-204 


1) 0.6 g 2) 4t 3) 250,000 units 4) 0.5 mL 5) ; floz 6) four drops 7) twenty-five hundredths of a milligram 8) one 
hundred twenty-five micrograms 9) two tablespoons 10) twenty-five hundredths of a liter 11) 0.35; 0.00035 12) 1,200; 
1,200,000 13) 12; 60 14) 150; 0.15 15) 3.5 or 3 F PSD SG) s16292.25) ofa i 17) 90; 90,000 18) 11,590; 25.5 or 25 5 
19) 2.5 20) 10 21) No 22) 480 23) 2335 24) 6:44 pm 25) 0803 26) 100.4 27) 38.6 28) 99 
29) 


Ci RS sae 
ACen 
| 


Li Same TVA aw brine Ee 


eons 
© Cengage Learning 2013 


30) 


ae j= 
aQ+tTMH ON] | 


0.33 mL 


© Cengage Learning 2013 
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31) | 
USE U-100 ONLY |— 


© Cengage Learning 2013 


33) 


Zo Mle =e 


© Cengage Learning 2013 


34 


— 


nitroglycerin 35) under the tongue 36) Give 400 micrograms of nitroglycerin by the sublingual route immediately. 

37) 5,000 units per mL 38) 63323-262-01 39) Give 3,750 units of heparin subcutaneously every 8 hours. 40) neomycin sulfate 
41) 125 mg per 5 mL 42) heparin 5,000 units subcut daily 43) The right patient must receive the right drug, in the right 
amount, by the right route, at the right time, with the right documentation. 44) 250 mcg 45) c. DOBUTamine — DOPamine 

46) 2100 47) c. 1.2 mL 48) acetaminophen (Tylenol); 650 mg; p.o.; q.4h; p.r.n; fever greater than 101° F 49) b. 0730, 1330, 
1830, 2230; e. 7:00 AM, 12:00 pM, 5:00 pm, 10:00 PM 


50) NDC 60977-113-71 Ronly For IV use, additional = 
ee dilution is required; see = 
2 é accompanying information, = 
iS 5 Usual Dosage: See accom- == 
eo panying information = 
Ss PROTECT FROM LIGHT - 
g oa Do not use if solution is 
£8 3} FORIMUSE discolored or contains payee 
2 » 2 | FORIV ROUTE, SEE DIRECTIONS a precipitate. =i S 
& = $| GO mbMultiple Dose Vial STORE IN A REFRIGERATOR 
os Ss Baxter 
w= wp Manufactured by Baxter Healthcare Corporation 
@ G | Deerfield, iL 60015 USA 462-160-01 | : | | | : i 
ESP rayne 


Solutions—Section 2—Self-Evaluation 


12) 1,000 mg/g; g > mg; Larger { Smaller > (x) 

1.2 g X 1,000 mg/g = E2002 = 1,200 mg 

1,000 mcg/mg; mg — mcg; Larger { Smaller > (x) 

1,200 mg < 1,000 mcg/mg = 1,200.000.mcg = 1,200,000 meg 
15) 16 0z/Ib; oz — Ib; Smaller 7 fatacreteas 

56.02 + 16 o7/Ib = 56.2 X 1 Ib/16 9% = 3.5 Ib or 34 Ib 

2.2 lb/kg; lb — kg; Smaller | Larger — (+) 


3.5 lb + 2.2 lb/kg = 3.5% X 1 kg/2.2 bb = 1.59 kg 
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21) 16 0z/Ib;0z — 1b; Smaller | Larger — (+) 
40z + 16 0z/Ilb = 492 X 1 Ib/16 92 = 0.25 lb; 6 lb 4 oz = 6.25 Ib 
2.2 lb/kg; lb — kg; Smaller ? Larger — (+) 
6.25 Ib + 2.2 Ib/kg = 6.25 lb X 1 kg/2.2 b&b = 2.84 kg 
1,000 g/kg; kg — g; Larger { Smaller > (x) 
2.84 kg X 1,000 g/kg = 2.840. kg = 2,840 g 


This full-term newborn weighs 2,840 g, which is more than 2,500 g, the weight considered small for gestational age. 


45) Rationale for correct answer c: The dissimilarities in the LASA drugs are printed in uppercase letters. Rationale for 
incorrect answers a, b, d: Similarities are printed in uppercase letters; red type is a recommendation, but all letters are in 


uppercase; underlining is a recommendation, but all letters are in uppercase. 


Review Set 22 from pages 221-226 


1) 1 2) 15 3)) 4)5 5)3 6) 1 7)2 8)2 9)1, 2 tablets 10) H, 2 tablets 11) G, 1) tablets 12) B, 2 tablets 

13) D, 2 tablets 14) G, 2 tablets 15) A, 1 capsule 16) C, 1 tablet : 

Note: For questions 17 through 30 the 20] Delmar Nurse’s Drug Handbook was used as reference. Answers may vary 

slightly if another resource was used. 

17) a) type 2 diabetes mellitus; b) 0.5 mg, | mg, 2 mg tablets; c) 0.5 to 4 mg taken with meals, 16 mg maximum daily 
dose; d) B and C; e) one | mg tablet and one 0.5 mg tablet 

18) a) hypertension, edema; b) 12.5 mg capsules, 12.5 mg, 25 mg, 50 mg, 100 mg tablets; c) 12.5 mg to 100 mg per day 
in one or two daily doses depending on condition; d) A, need to check to see if scored; e) one-half scored tablet 

19) a) treat or prevent hypokalemia; b) 8 mEq and 10 mEq extended-release capsules; c) 16 to 24 mEq/day prophylaxis, 
treatment highly individualized; d) D; e) two 8 mEq capsules 

20) a) hypertension; b) 100 mg, 200 mg, 300 mg tablets; c) 100 mg to 400 mg twice a day up to 1,200 to 2,400 mg/day 
for severe cases; d) F, need to check to see if scored; e) one-half 300 mg scored tablets 

21) a) mild to moderate pain, rheumatoid arthritis, and osteoarthritis; b) OTC 100 mg and 200 mg tablets, 200 mg 
capsules, RX 400 mg, 600 mg, 800 mg tablets; c) 200 mg to 800 mg every 3 to 6 hours depending on condition; 
d) G; e. two 400 mg tablets 

22) a) infections of the skin, urinary tract, and respiratory tract; b) 500 mg capsules, | g tablets; c) 1 to 2 g/day in 
single or 2 divided doses depending on condition; d) E; e) two 500 mg capsules 

23) a) moderate to moderately severe pain; b) temporary relief of fever and minor aches and pains; 
c) 2.5 mg/325 mg, 2.5 g/300 mg, 2.5 g/400 mg, 5 mg/325 mg, 5 mg/300 mg, 5 mg/400 mg, 5 mg/500 mg, 
7.5 mg/300 mg, 7.5 mg/325 mg, 7.5 mg/400 mg, 7.5 mg/500 mg, 10 mg/300 mg, 10 mg/325 mg, 10 mg/400 mg, 
10 mg/650 mg 

24) 1 caplet, capsule, or tablets g.6h as needed for pain; 6 to 12 may be taken per day depending on dosage 


25) HYDROcodone—OXYcodone 26) H 27) 1200 28) 2 29) 4,000 mg 30) No 


Solutions—Review Set 22 


17) Order: repaglinide 1.5 mg t.i.d. with meals 
Convert: Order and supply in same unit. No conversion needed. 
Think: Look at all the supplied dosages in the drawer. Both 0.5 mg and | mg unscored tablets are supplied. Using 
only | mg tablets would require splitting an unscored tablet, which is wrong.Using a combination of dosages will 
allow administering whole tablets. Use combination of supplied dosages. 
Calculate: 


1 mg + 0.5 mg = 1.5 mg (verifies estimate) 
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18) 


19) 


20) 


21) 


22) 


23) 


Order: hydrochlorothiazide 12.5 mg p.o. t.i.d 

Convert: Order and supply in same unit. No conversion needed. 

Think: 25 mg scored tablets are supplied. Will need a partial dose of | tablet. 
Calculate: 


D _ LS mg 
HX Q= 25mg 


1 ae : 
x | tablet = 5 tablet (verifies estimate) 


Discard the leftover 2 tablet in designated container. 

Order: Klor-Con 16 mEq p.o. daily 

Convert: Order and supply in same unit, and mEq should not be converted. No conversion needed. 
Think: 8 mEq tablets are supplied. Will need more than | tablet, or exactly 2 tablets. 


Calculate: 


2 Xx Q= Tes xX | tablet = 2 tablets (verifies estimate) 

Order: Trandate 150 mg p.o. b.i.d. 

Convert: Order and supply in same unit. No conversion needed. 

Think: 300 mg scored tablets are supplied. Will need a partial dose of | tablet. 


Calculate: 


1 
D 150 mg 
HX 2 300g 


l A : 
x | tablet = 5 tablet (verifies estimate) 


Order: ibuprofen 800 mg p.o. t.i.d 
Convert: Order and supply in same unit. No conversion needed. 
Think: 400 mg tablets are supplied. Will need more than | tablet, or exactly 2 tablets. 


Calculate: 


D _ 800 mg i a ; 
H * Q= 400 me x | tablet = 2 tablets (verifies estimate) 
1 


Order: cefadroxil monohydrate | g p.o. b.i.d. 

Convert: Order expressed in grams and supply is in mg. Conversion needed. 

1 g = 1,000 mg (known equivalent) 

Think: 500 mg capsules are supplied. Will need more than | capsule, or exactly 2 capsules. 


Calculate: 

D 1,900 nrg at 

H xXxQ= 500 me x I capsule = 2 capsules (verifies estimate) 
i] 


Order: oxycodone 5 mg/acetaminophen 325 mg | to 2 tablets p.o. q.6h p.r.n., moderate to moderately severe pain 
Once the correct supplied dose is identified, no calculation is required. Patient rates pain as moderately severe on 
scale. Offer patient 2 tablets. 

Maximum daily dose of acetaminophen = 4,000 mg 

Dose of acetaminophen per tablet = 325 mg 

325 mg/tab < 2 tab/dose = 650 mg/dose 

650 mg/desé x 4 deses/day = 2,600 mg/day 


2,600 mg does not exceed maximum daily dose of 4,000 mg 
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Review Set 23 from pages 233-241 


1) 7.5 2) 20 3)2.5 4) 1 5) 20 6)2 7)7.5 8)3 9) 10 10) 15 11)7.5 12)5 13)1 14) IE 15) | 

Note: For questions 16 through 30 the 20/1 Delmar Nurse’s Drug Handbook was used as reference. Answers may vary 

slightly if another resource was used. 

16) a) broad-spectrum anti-infective, treats variety of infections; b) 250 mg and 500 mg capsules; 125 mg, 187 mg, 
250 mg, and 375 mg chewable tablets; 250 mg, 375 mg, and 500 mg extended-release tablets; and 125 mg/5 mL, 
187 mg/5 mL, 250 mg/5 mL, and 375 mg/5 mL strawberry-flavored oral suspension; c) No. Capsules are only in 
250 mg and 500 mg doses; d) 250 mg q.8h, may double for severe infections; e) E; f) 4 


4 mL 


mL 


‘tsp 


© Cengage Learning 2013 
17) a) seizures; b) 250 mg capsules, 250 mg/5 mL syrup, 100 mg concentrate; c) No; d) 10 to 15 mg/kg/day up to 


maximum of 60 mg/kg/day; e) B; f) 3 


Py Nee | 


3 mL 


tsp 
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18) a) broad-spectrum anti-infective, treats variety of infections; 250 mg and 500 mg capsules; 500 mg and 875 mg 
tablets; 125 mg, 200 mg, 250 mg, and 400 mg chewable tablets; 775 mg extended-release tablets; 200 mg, 400 mg, 
and 600 mg tablets for oral suspension; 50 mg/mL, 125 mg/5 mL, 200 mg/5 mL, and 250 mg/5 mL powder for oral 
suspension; c) Yes; d) 250 mg to 875 mg q.8h to q.12h; e) F; f) 


ae It ds ae 


i 
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19) a) prevention and treatment of bronchospasm; b) 2 mg and 4 mg tablets, 4 mg and 8 mg extended-release tablets, 


2 mg/5 mL syrup; c) No; d) 2 mg to 4 mg 3 to 4 times a day, maximum 8 mg 4 times a day; e) C; 1) 23) 


o — 


UNTO TATOO EPTO TO) TA) Pa 
© es 


10 mL 


—i 
7 10 © ~ = 


MOTTE CE lal 
S z 
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a) sedation, anxiety, pruritus; b) 10 mg, 25 mg, and 50 mg tablets, 25 mg, 50 mg, and 100 mg capsules, 10 mg/5 mL 


20) 
and 25 mg/5 mL syrup; c) No; d) 50 mg to 100 mg as premedication; e) child; This order for 15 mg is below the 
recommended adult dosage listed in d. f) D; g) 3 
Ss > “0 o ~ o > — =e 
OUR A) ON CI OCS WO 
@) a 
© Cengage Learning 2013 3 mL 
21) a) see question 16; b) see question 16; c) No; d) See question 16; e) child; f) A; g) 4 


ire) «wo ~ o a = 
UY ROD eR 
6 @ z 
n 
a) 


4 mL 
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22) a) 10 mL; b) Yes 23) a) 8 mL; b) Yes 24) a) 4 mL; b) Yes 25) a) 7.5 mL; b) No 26) a) 5 mL; b) Yes 
27) a) 10 mL; b) Yes 28) a) 5 mL; b) Yes 29) a) 1.5 mL; b) Yes 30) a) 0.8 mL; b) No 


Solutions—Review Set 23 


16) Order: cefaclor 300 mg p.o. q.8h 
Convert: Order and supply in same unit. No conversion needed. 
Think: Look ai all the supplied bottles in refrigerator. There are 2 bottles of cefaclor. The bottle with 375 mg/5 mL 
is labeled for Patient #1. 300 mg is a little less than 375 mg, so the amount needed should be a little less than 5 mL. 
Calculate: 
4 
300 20 Ne ‘ 
i XQ= ee x SmL = e mL = 4 mL (verifies estimate) 
17) Order: valproic acid 150 mg p.o. b.i.d. 
Convert: Order and supply in same unit. No conversion needed. 
Think: Valproic acid is supplied as 250 mL per 5 mL. 150 mg is a little more than one-half 250 mg, so the amount 
needed should be a little more than 2.5 mL (a little more than ! 2X 5) ML). 
1S0mg _ ! 150 _ 
A XQ= 250 mo OX os a, 50 mL = 3 mL (verifies estimate) 
50 
18) Order: amoxicillin 500 mg p.o. q.12h 


Convert: Order and supply in same unit. No conversion needed. 
Think: Amoxicillin is supplied in 250 mg/S mL. 500 mg is twice as much as 250 mg, so the amount needed will be 
10mL @ Xx Sm), 


Calculate: 


D 500 me ae ; 
H * Q= a5 r x 5 mL = 10 mL (verifies estimate) 
I 


19) 


20) 


21) 


22) 


23) 


24) 


Answers ise Chapter 10 


Order: albuterol sulfate 5 mg p.o. t.i.d. 
Convert: Order and supply in same unit. No conversion needed. 


Think: Albuterol is supplied as 2 mg/5 mL. 5 mg is a little more than twice as large as 2 mg. Will need a little more 


than 10 mL (a little more than 2 < 5 mL). 


Calculate: 


5 25 
BxXQ=55 An = 7 ml = 


2.5 mL (verifies estimate) 
Order: Vistaril 15 mg p.o. on call radiology 


Convert: Order and supply in same unit. No conversion needed. 


Think: Vistaril is supplied in 25 mg/5 mL. 15 mg is a little more than one-half 25 mg, so the amount needed should 


be a little more than 2.5 mL (a little more than e Sm). 
Calculate: 


D 15 me l 15 ae : 
H * Q= mb xX JmL = i mL = 3 mL (verifies estimate) 
5 


Order: cefaclor 100 mg p.o. q.8h 

Convert: Order and supply in same unit. No conversion needed. 

Think: Look at all the supplied bottles in refrigerator. There are 2 bottles of cefaclor. The bottle with 125 mg/5 mL 
is labeled for Patient #3. 100 mg is a little less than 125 mg, so the amount needed should be a little less than 5 mL. 
Calculate: 


D 100 nrg ! —_ 100 = ae : 
HX Q= 5 mg x JmL = 35 mL = 4 mL (verifies estimate) 


Order: metoclopramide 10 mg p.o. 30 min a.c. and at bedtime 

Pharmacy-supplied dose: 5 mg/5 mL; syringe filled to 10 mL 

Convert: Order and supply in same unit. No conversion needed. 

Think: 10 mg is twice as large as 5 mg, so the 10 mL amount supplied (2 < 5 mL) appears to be correct. 


Calculate: 


= 


z XQ= vee <x 5 mL = 10 mL (verifies pharmacy-supplied dose) 
1 


Order: phenytoin 200 mg p.o. t.i.d. 
Pharmacy-supplied dose: 125 mg/5 mL; syringe filled to 8 mL 
Convert: Order and supply in same unit. No conversion needed. 


Think: 200 mg is almost twice as much as 125 mg, so the amount needed should be almost twice as much as 5 mL. 


Calculate: 
D 200mg, ) _ 200 af ee ' ; ; 
Teo US 125 meg x JmL = 55 mL = 8 mL (verifies pharmacy-supplied dose) 


Order: furosemide 40 mg p.o. b.i.d. 

Pharmacy-supplied dose: 10 mg/mL; syringe filled to 4 mL 

Convert: Order and supply in same unit. No conversion needed. 

Think: 40 mg is 4 times as much as 10 mg, so the amount needed is 4 mL (4 X | mL). 


Calculate: 


i 0 = wae x 1 mL = 4 mL (verifies pharmacy-supplied dose) 


609 
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25) 


26) 


27) 


28) 


29) 


Order: furosemide 60 mg p.o. daily 
Pharmacy-supplied dose: 40 mg/5 mL; syringe filled to 8 mL 


Convert: Order and supply in same unit. No conversion needed. 


Think: 60 mg is 15 times 40 mg, so the amount needed should be 7.5 mL (1.5 X 5 mL). Appears pharmacy 


supplied too large of a dose. 


Calculate: 


x 5S mL = a mL = 7.5 mL (verifies pharmacy-supplied dose is too large) 


Notify pharmacy. Complete medication variance. 

Order: ranitidine 75 mg p.o. b.i.d. 

Pharmacy-supplied dose: 15 mg/mL; syringe filled to 5 mL 
Convert: Order and supply in same unit. No conversion needed. 


Think: 75 mg is 5 times more than 15 mg, so the amount needed should be 5 mL (5 X | mL). 


Calculate: 
i XQ= wae < 1 mL = 5 mL (verifies pharmacy-supplied dose) 
1 


Order: promethazine 12.5 mg p.o. a.c. and at bedtime 
Pharmacy-supplied dose: 6.25 mg/5 mL; syringe filled to 10 mL 
Convert: Order and supply in same unit. No conversion needed. 


Think: 12.5 mg is twice as large as 6.25 mg, so the amount should be 10 mL (2 X 5 mL). 


Calculate: 
12.5 mg O25) see ‘ 
2 X Q = 695 aE x SmL = ¢5< mL = 10 mL (verifies pharmacy-supplied dose) 


Order: digoxin 250 meg p.o. daily 

Pharmacy-supplied dose: 0.05 mg/mL; syringe filled to 5 mL 

Convert: Order is expressed in mcg, but supply is in mg. Conversion needed. Best to work without zeros. 
1 mg = 1,000 mcg (known equivalent) 

0.05 mg X 1,000 mcg/mg = 0.050 = 50 mcg 

Supply now: 50 mcg/mL 

Think: 250 mcg is five times 50 mcg, so the amount needed should be 5 mL (5 X 1 mL). 


Calculate: 


S 
7 xX Q= amet x 1 mL = 5 mL (verifies pharmacy-supplied dose) 
Order: acetaminophen 150 mg p.o. q.4h fever greater than 102°F 
Pharmacy-supplied dose: 500 mg/S mL; syringe filled to 1.5 mL 
Convert: Order and supply in same unit. No conversion needed. 
Think: 150 mg is a little less than half of 500 mg, so the amount needed should be a little less than 
2.5 mL (a little less than ; 2X, Sil) 


Calculate: 


150 
a ke 500 mf x SmL = 459 mL = 1.5 mL (verifies pharmacy-supplied dose) 
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30) Order: acetaminophen 80 mg p.o. q.6h times four doses today 
Pharmacy-supplied dose: 100 mg/mL; syringe filled to | mL 
Convert: Order and supply in same unit. No conversion needed. 
Think: 80 mg is a little less than 100 mg, so the amount needed should be a little less than 1 mL. Appears 
pharmacy supplied too large of a dose. 
Calculate: 


D 80 nig 8 4 ; 
H * Q= 100 nxg x 1 mL = 79 ML = 0.8 mL (verifies pharmacy-supplied dose is too large) 


Notify pharmacy. Complete medication variance. 


Practice Problems—Chapter 10 from pages 244-253 


1) 5 2)2 3)5 4) 2.5 5) 10 6)2 7)8 8) 15 9) 500mg; 2 10)4 11) 14 12) 1 13) 15 14)2 15)2 16)5; 14 17)7.5 
Rey) 2! 16) 22 741) tlesy 24H O78 1 me 23) 2 24) 2 25) 2 26) 2 27) 15 mg and 30 mg; one of each 28) 2.4 29) 2.5 

30) 3 31) D; 2 tablets 32) A; | capsule 33) C; | tablet 34) B; | capsule 35) I; 2 tablets 36) G; 2 tablets 37) F; 2 tablets 
38) H; | tablet 39) M; 2 tablets 40) L; 2 tablets 41) E; 30 mL 42) K; 1 tablet 43) I; 2 tablets 44) N; 2 tablets 


45) O; | tablet 46) Q; 2 tablets 47) P; 1 capsule 48) J; 1 tablet 49) R; 2 tablets 

50) Prevention: This medication error could have been prevented if the nurse had more carefully read the physician’s 
order and the medication label. The doctor’s order misled the nurse by noting the volume first and then the drug dosage. If 
confused by the order, the nurse should have clarified the intent with the physician. By focusing on the volume, the nurse 
failed to follow the steps in dosage calculation. Had the nurse noted 250 mg as the desired dosage and the supply (or on- 
hand) dosage as 125 mg per 5 mL, the correct amount to be administered would have been clear. Slow down and take 
time to compare the order with the labels. Calculate each dose carefully before preparing and administering both solid- 


and liquid-form medications. 


Solutions—Practice Problems—Chapter 10 


1) Order: tolbutamide 250 mg p.o. t.i.d. 
Supply: tolbutamide 0.5 g scored tablets 
Convert: Order expressed in grams and supply is in mg. Conversion needed. Convert supply to avoid use of decimals. 
1 g = 1,000 mg (known equivalent) 
0.5 g X 1,000 mg/g = 0.500. = 500 mg 


Think: 500 mg scored tablets are supplied. Will need less than | tablet, or exactly I tablet. 


1 
1D _ 250 mg wa Ue mee 
Calculate: H * Q= 500 mig x | tablet = 5 tablet (verifies estimate) 


Discard the leftover 5 tablet in designated container. 
9) Order: acetaminophen | g p.o. q.6h p.r.n., pain 
Supply: acetaminophen 325 mg unscored and 500 mg unscored tablets 
Convert: Order expressed in grams and supply is in mg. Conversion needed. Convert supply to avoid use of decimals. 
1 g = 1,000 mg (known equivalent) 
Think: Must give whole tablets. 1,000 mg is a multiple of 500 mg but not of 325 mg. Will need more than one 500 


mg tablet, or exactly two tablets. 


D 1,960 mg is ae : 
Calculate: H * Q= Coa X 1 tablet = 2 tablets (verifies estimate) 
1 
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17) 


24) 


27) 


29) 


Order: penicillin V potassium 375 mg 
Supply: penicillin V potassium 250 mg per 5 mL 


Convert: No conversion needed. 


Think: 375 mg is more than 250 mg, actually u times larger. Will need more than 5 mL but less than 10 mL. 


Calculate: 
D _ 375 mg | ay Sms) = Be ip 
7 @Ox— 250 me xX mL = 50 mL = 7.5 mL (verifies estimate) 


Order: Erythrocin 0.5 g 

Supply: Erythrocin 250 mg unscored tablets 

Convert: Order expressed in grams and supply is in mg. Conversion needed. 

1 g = 1,000 mg (known equivalent) 

0.5 g X 1,000 mg/g = Ua = 500 mg 

Think: Must give whole tablets. Will need more than | tablet, or exactly 2 tablets. 


Calculate: 
D _ 500 mg 
gO ET 


X 1 tablet = 2 tablets (verifies estimate) 


Order: phenobarbital 45 mg 

Supply: 15 mg scored, 30 mg scored, 60 mg scored tablets 

Convert: No conversion needed. 

Think: Need more than 30 mg but less than 60 mg. Even though tablets are scored, best to use whole tablets when 
possible. Using a combination of 15 mg and 30 mg tablets will give the desired 45 mg dose. 

Calculate: 15 mg + 30 mg = 45 mg (verifies estimate) 

Select: One 15 mg tablet and one 30 mg tablet for 45 mg total dosage. 

Order: acetaminophen 80 mg 

Supply: acetaminophen 160 mg/t 

Convert: Equipment chosen is measured in mL and supply volume is in teaspoons. Conversion needed. 
1 t = 5 mL (known equivalent) 


Supply: acetaminophen 160 mg/5 mL 


Think: 80 mg is half of 160 mg. Will need 1 of 5 mL, or exactly 2.5 mL. 


Calculate: 


rl 
BO 


A 


XQ= 


qo 


x Jill, = > mL = 2.5 mL (verifies estimate) 


os 
a 


Review Set 24 from 267-276 


Note to student: 20/] Delmar Nurse’s Drug Handbook was used as reference. Answers may vary slightly if another 
resource was used. 


1) 


Oneal 


hig Sai GIS) Gh | 


0.75 mL 
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2) 


3) 


4) 


5) 


6) 


7) 


Answers “ss Chapter 11 


2 es SSS 
“OO Xn oOo 
PHD eee | ———7 


1 
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7 saath, 


mL 
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ee eer a = sl 
eeu eeeeeeee see eS 


e7Alanle 


0.63 mL 
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0.2 mL 
: Sai 
——_=_ [se =" en ego 2 
“im 4 | GOTH Fone eo Ou Rove Thawed fond et ved Fore used vel ine tna 
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f f = = aol © 
oe arg oa 4 


leanne 


a) treatment of megaloblastic anemias due to folic acid deficiency; b) 5,000 mceg/mL; c) deep subcut, IM, IV; 


d) 250 to 1,000 mcg/day; e) A; f) 0.2 mL; 
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8) 


9) 


10) 


11) 


a) secondary amenorrhea, abnormal endometrial bleeding, adjunctive treatment for endometrial or renal cancer, 
contraceptive; b) 104 mg per 0.65 mL, 150 mg/mL, 400 mg/mL; c) subcut, IM; d) 400 mg to 1,000 mg/week, 
150 mg q.3 months, 104 mg q.3 months, e) C; f) 2.5 mL; 


=U + - = @ 4 5 
i eeeeeeeeeeeee ae 


2.5 mL 


gq 
= 


© Cengage Learning 2013 


a) nausea and vomiting postoperatively or due to chemotherapy; b) 2 mg/mL, 32 mg per 50 mL (premixed); c) IM, 


IV; d) 4 mg IV undiluted over 2 to 5 min, 32 mg single dose over 15 min prior to chemotherapy; e) B; f) 1.5 mL; 


inal — 


1.5mL 


g) 


© Cengage Learning 2013 


a) serious infections; b) 10 mg/mL, 40 mg/mL; c) IM, IV; d) 1 mg/kg q.8h up to 5 mg/kg/day for life-threatening 
infection; e) C: f) 1.8 mL; 


g) 


SSS 


© Cengage Learning 2013 


a) serious infections; b) 150 mg/mL; c) IM, IV; d) 600 to 1,200 mg per day in 2 to 4 divided doses; e) A; f) 4 mL: 


g) 


© Cengage Learning 2013 


a) moderate to severe pain; b) 10 mg/mL, 20 mg/mL; c) subcut, IM, IV; d) 10 mg q.3 to 6h single dose not to 
exceed 20 mg; e) B; f) 0.25 mL; 


g) 


HPANTMH ON | CE 


0.25 mL 
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13) 


14) 


15) 


16) 


17) 


Answers ese Chapter 11 


a) prevention and treatment of bronchospasm associated with asthma, bronchitis, and emphysema, preterm labor 
(investigational); b) 1 mg/mL; c) subcut only; d) 0.25 mg subcut, repeat g.15 to 30 min as needed, do not exceed 


0.5 mg in 4 h; e) B; f) 0.25 mL; 


© Cengage Learning 2013 


a) treatment of edema associated with CHF, nephrotic syndrome, hepatic disease, and acute pulmonary edema; 


b) 0.25 mg/mL; c) IM, IV; d) 0.5 mg to 1 mg, may repeat q.3 to 4 h, do not exceed 10 mg/day; e) E; f) 2 mL; 


5) 
ee re a ee 
=I Witeeeeeeeee eee! | ent | 


2mL 
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a) treatment of duodenal and gastric ulcers, hypersecretory conditions, gastroesophageal reflux; b) 1 mg/mL 
(premixed), 25 mg/mL; c) IM, IV; d) 50 mg q.6 to 8h, dilute 50 mg to a concentration no greater than 2.5 mg/mL; 
ey De) pleasmle: 


8) {| 
— = 


a 
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a) treatment of seizures; b) 100 mg/mL; c) IV; d) 10 to 15 mg/kg/day, increase as needed, maximum 60 mg/kg/day; 
e) A; f) 4.2 mL; 
8) 


© Cengage Learning 2013 


a) oral — hypertension, angina pectoris, and migraine headaches, IV — life-threatening arrhythmias; b) 1 mg/mL; 


c) IV; d) 1 to 3 mg not to exceed 1 mg per minute; e) F; f) 2 mL; 


8) 
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18) 


19) 


20) 


a) life-threatening ventricular arrhythmias, b) 50 mg/mL, 150 mg per 3 mL, 450 mg per 9 mL, 900 mg per 18 mL; 


c) IV; d) initial loading dose 150 mg over 10 minutes then 360 mg over 6 h; e) G; f) 7.2 mL; 


g) 


— 


( LS ° 
-nNmMOtTMH ORDO KE 


—j He 
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S| 


7.2 mL 


a) short-term prevention and treatment of generalized seizures and status epilepticus; b) 50 mg/mL, 75 mg/mL; 


c) IM, IV; d) maintenance 4 to 6 mg/kg/day; e) H; f) 5.6 mL; 


g) 


— = 
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5.6 mL 


a) oral — angina and hypertension, IV — atrial arrhythmias and supraventricular tachycardia; b) 5 mg/mL; c) IV; 


d) Ist IV bolus 0.25 mg/kg over 2 min, 2nd bolus 0.35 mg/kg over 2 min; e) C; f) 3.6 mL; 


g) 


=i 


© Cengage Learning 2013 


Solutions Review Set 24 


1) 


Order: Dilaudid 1.5 mg IM q.6h p.r.n., severe pain 2) 
Supply: 2 mg/mL 

Convert: Order and supply in same unit. No 

conversion needed. 

Think: 1.5 mg is less than 2 mg but not less than half. 


Amount needed will be less than | mL but more than 


| ofa mL. 
Calculate: 4 XQ= iene xX 1 mL = ue mL 
2 me 2 


= (0.75 mL (verifies estimate) 


Order: digoxin 0.25 mg IV daily 

Supply: 500 meg/2 mL 

Convert: Order expressed in mg, and supply is in 
meg. Conversion needed. 

I mg = 1,000 meg (known equivalent) 

0.25 mg X 1,000 meg/mg = 0.250. = 250 mcg 
Order now: 250 meg a 

Think: 250 meg is less than 500 mcg, or exactly half. 


Amount needed will be : of 2 mL or 1 mL. 


1 
= _D _ 250 mcg of 
Calculate: HX Q= 500 mice 7 xX 2mL = 


= | mL (verifies estimate) 


mL 


Ni 


3) 


4) 


5) 


6) 


Order: ketorolac 25 mg IM q.6h p.r.n., severe pain 7) 
Supply: 15 mg/mL 

Convert: Order and supply in same unit. No 

conversion needed. 

Think: 25 mg is more than 15 mg but not twice as 

much. Amount needed will be more than | mL but 

less than 2 mL. 


Calculate: 7 


XQ= 258 5 mL = $m 


= 1.66 mL = 1.7 a (verifies estimate) 


Order: Robinul 125 mcg, IM stat 

Supply: 0.2 mg/mL 

Convert: Order expressed in mcg, and supply is in 8) 
mg. Conversion needed. 

1 mg = 1,000 mcg (known equivalent) 

0.2 ng X 1,000 mcg/mg = 0.200. = 200 mcg 

Supply now: 200 mcg/mL - 

Think: 125 meg is less than 200 mcg, but not less 

than ;. Amount needed will be less than | mL but more 

than 4 of a mL. 


iesee 


Calculate: = P x Q= 260 ee 


x 1m = 2 mL 


= 0.625 mL = 0.63 mL (verifies estimate) 9) 


Order: diphenhydramine 10 mg IM q.6h p.r.n., itching 
Supply: 50 mg/mL 

Convert: Order and supply in same unit. No 
conversion needed. 

Think: 10 mg is quite a bit smaller than 50 mg. 
Amount needed will be quite a bit less than | mL. 
10 mg 
30 org 


= ().2 mL (verifies estimate) 10) 


Calculate: 7 XQ= <x 1mL = mL 


Order: Ativan 3.4 mg IM X | dose pre-op 
Supply: 2 mg/mL 

Convert: Order and supply in same unit. No 
conversion needed. 

Think: 3.4 mg is more than 2 mg but not twice as 
much. Amount needed will be more than | mL but 


less than 2 mL. 
3.4 me 


* 3 
Calculate: | Hx Q= sine x 1mL= 33 mL 


= 1.7 mL oe eae 


Answers ‘ee Chapter 11 


Order: folic acid 1,000 meg IM daily for 10 days 
Supply: 5 mg/mL 

Convert: Order expressed in mcg, and supply is in 
mg. Conversion needed. 

I mg = 1,000 mcg (known equivalent) 

S mg X 1,000 mcg/mg = 5.000. = 5,000 mcg 
Supply now: 5,000 mcg/mL ee 

Think: 1,000 meg is quite a bit smaller than 5,000 mg. 


Amount needed will be ane a bit less than 1 mL. 


Calculate: 5 2 x Q= eat im sm 


= (0.2 mL (verifies estimate) 
Order: medroxyprogesterone acetate | g IM now 
Supply: 400 mg/mL 
Convert: | g = 1,000 mg (known equivalent) 
Order now: 1,000 mg 
Think: 1,000 mg is more than twice as large as 


400 mg but less than 3 times. Amount needed will be 


more than 2 mL but less than 3 mL. 
Calculate: 5 Px Q= 1900 <x 1 mL = > mL 


= 2.5 mL (verifies estimate) 


Order: ondansetron 3 mg slow IV push X 1| dose stat 
Supply: 2 mg/mL 

Convert: Order and supply in same unit. No 
conversion needed. 


Think: 3 mg is 15 times 2 mg. Amount needed will 


be 15 me 
D 3 mg 3) 
Calculate: G X Q = > me x 1 mL = 5 mL 


= 1.5 mL (verifies estimate) 
Order: gentamicin 70 mg IV PB q.8h 

Supply: 80 mg/2 mL 
Convert: Order and supply in same unit. No 
conversion needed. 
Think: 70 mg is slightly less than 80 mg. Amount 
needed will be slightly less than 2 mL. 


Calculate: 5 Dx Q= Dies X 2mL = mL 


= 1.75 mL = 1.8 mL (verifies estimate) 


617 


618 


11) 


12) 


13) 


14) 


Answers eee Chapter 11 


Order: clindamycin 0.6 g ITV PB q.12h 
Supply: 150 mg/mL 
Convert: Order expressed in g, and supply is in mg. 
Conversion needed. 
1 g = 1,000 mg (known equivalent) 
15) 
0.6 g X 1,000 mg/g = 0.600. = 600 mg 
SA) 
Order now: 600 mg 
Think: 600 mg is 4 times as much as 150 mg. Amount 
needed will be 4 times 1 mL, or exactly 4 mL. 
4 
690 pg 


150 mo ee lejnlee—e4 ome, 
1 


Calculate: 2 XQ= 


(verifies estimate) 


Order: nalbuphine HCl 5 mg subcut q.4h p.r.n., pain 
Supply: 20 mg/mL 
Convert: Order and supply in same unit. No 10) 


conversion needed. 
Think: 5 mg is i of 20 mg. Amount needed will be ; 


of amL. 


1 
Calculate: 4 xX Q= 208 x 1 mL = + mL 


= 0.25 mL (verifies estimate) 
Order: terbutaline 250 mcg 
Supply: terbutatline | mg/mL gr) 
Convert: Order expressed in mcg, and supply is in 
mg. Conversion needed. 
1 mg = 1,000 mcg (known equivalent) 


Supply now: 1,000 mcg/mL 
Think: 250 mcg is 7 of 1,000 mcg. Amount needed 
will be ; of a mL. 


1 
mrp — 250 meg == 
Calculate: § XQ= 1,000 meg xX 1 mL = q mL re 


= 0.25 mL (verifies estimate) 
Order: bumetanide 500 mcg 
Supply: 0.25 mg/mL 
Convert: Order expressed in mcg, and supply is in 
mg. Conversion needed. 
1 mg = 1,000 mcg (known equivalent) 
0.25 mg < 1,000 mcg//mge = 0.350. = 250 mcg 
Supply now: 250 mcg/mL 


Think: 500 meg is twice as much as 250 mcg. 


Amount needed will be 2 times 1 mL, or exactly 2 mL. 


Caleulate: 7 X Q = 350; * 1 mL = 2 mL 


(verifies estimate) 
Order: ranitidine 35 mg IV q.6h 
Supply: 25 mg/mL 
Convert: Order and supply in same unit. No 
conversion needed. 
Think: 35 mg is more than 25 mg but not twice as 
much. Amount needed will be more than | mL but 
less than 2 mL. 
Calculate: 7 XQ= sit x 1 mL = i mL 

= 1.4 mL (verifies estinate) 
Order: valproate sodium 420 mg 
Supply: 500 mg/5 mL 
Convert: Order and supply in same unit. No 
conversion needed. 
Think: 420 mg is slightly less than 500 mg. Amount 
needed will be slightly less than 5 mL. 


21 


_D _ 420 mg _ 2460 
Calculate: 5 X Q = co0mg ~ 5 mL = 500 mL 
21 


= = mL = 4.2 mL (verifies estimate) 


Order: propranolol 2 mg IV slow push stat 
Supply: | mg/mL 

Convert: Order and supply in same unit. No 
conversion needed. 

Think: 2 mg is twice as much as | mg. Amount 


needed will be 2 times 1 mL, or exactly 2 mL. 
D 2 mg 

Calculate: ro.Q= img xX 1 mL = 2 mL 

(verifies estimate) 


Order: amiodarone 360 mg IV PB (over 6 h at 

| mg/min) 

Supply: 50 mg/mL 

Convert: Order and supply in same unit. No 
conversion needed. 

Think: 360 mg is more than 7 times 50 mg. Needed 
amount will be more than 7 times 1 mL, or more 


than 7 mL. 


36 


D 360 
Calculate: HX Q= ae xX 1 mL = * mL 
5 


= 7.2 mL (verifies estimate) 
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19) Order: fosphenytoin 280 mg IV daily until tolerating 20) — Order: diltiazem 18 mg IV bolus stat 


PO fluids Supply: 5 mg/mL in 10 mL vial 


Supply: 50 mg/mL Convert: Order and supply in same unit. No 


Convert: Order and supply in same unit. No conversion needed. 


conversion needed. Think: 18 mg is more than 3 times 5 mg, and closer 


Think: 280 mg is more than 5 times 50 mg. Needed to but less than 4 times 5 mg. Needed amount will be 
amount will be more than 5 times | mL, or more more than 3 times | mL (or more than 3 mL), but 
than 5 mL. less than 4 times | mL (or less than 4 mL). 
Calculate: 7 X Q = ait x mL = 2 mi Calculate: 2 x Q = pes x 1mL = 2 mb 


= 5.6 mL (verifies es = 3.6 mL(verifies estimate) 


Review Set 25 from pages 303-310 


1)A 2)C 3)D 4) B,D 5) Humulin R, regular, short-acting, 100 units/mL, U-100 insulin syringe 6) Novolin N, NPH, 
intermediate-acting, 100 units/mL, U-100 insulin syringe 7) NovoLog, aspart, rapid-acting, 100 units/mL, U-100 insulin 
syringe 8) Humalog, lispro, rapid-acting, 100 units/mL, U-100 insulin syringe 9) Humulin R, regular, short-acting, 

500 units/mL, | mL syringe 10) Lantus, glargine, long-acting, 100 units/mL, U-100 insulin syringe 11) standard, dual-scale 
100 unit/mL U-100 syringe; Lo-Dose, 50 unit/0.5 mL U-100 syringe; Lo-Dose, 30 unit/0.3 mL U-100 syringe 

12) Lo-Dose, 50-unit U-100 syringe 13) 0.6 14) 0.25 15) False 16) 20 17) 30,000 18) 6,400 19) No; order is for 67 units 
and syringe amount is 68 units 20) No; order is for Humulin R regular U-100 insulin and drug supplied is Humulin 

R regular U-500 insulin 21) No; order is for 23 units of Novolog 70/30 U-100 insulin and drug supplied is 23 units of 
Novolog U-100 insulin 22) Yes 

23) r] 


io on esc 
-nNmOtnoOonroo rE 


== 
\ 
\ 
— 2 


— 


7.2mL 
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24) 


=i, fuga 


0.8 mL 
© Cengage Learning 2013 


25) 
WW =i 
Eee ; 


J 


5 mL 
© Cengage Learning 2013 
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26) 
USE U-100 ONLY 


66 units 


© Cengage Learning 2013 


27) 
USE U-100 ONLY 
Ls SS as rT 
aor NN M2 


16 units 


© Cengage Learning 2013 


28) 
| 
| 
© Cengage Learning 2013 
29) 
USE U-100 ONLY = 
oo ©& 1| 
io Oo | 
36 units 
© Cengage Learning 2013 
30) 
USE U-100 ONLY 
ty O_O eo sO EE 
Mr AN oO OO St St LOZ 
8 | 
15 units 21 units Total = 36 units 
NPH regular 
(drawn up first) 
© Cengage Learning 2013 
31) 
USE U-100 ONLY r 
oo a = ] 
ino | 
U 
42 units 16 units Total = 58 units 
NPH — regular 
(drawn up first) 
© Cengage Learning 2013 
32) 


USE U-100 ONLY 


TT 


-— 


(Opposite Side) 


40 units 32 units 
NPH regular 
(drawn up first) 


Total = 72 units 
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33) 
USE U-100 ONLY 
Eafe) el a meee 1 = 
12 units 8 units 
NPH regular Total = 20 units 
© Cengage Learning 2013 (arawn ae first) 

34) 5 38) Administer 4 units of Humulin R regular U-100 insulin. 
35) 39 39) — None; do not administer insulin. 
36) Before meals (before insulin administration). 40) Contact the physician immediately for further 
37) Blood glucose levels of 160-400. instructions. 


Solutions—Review Set 25 


13) Recall that U-100 = 100 units per mL 29) U-500 insulin is five times more concentrated than 
of a aire U-100 insulin. To use U-100 syringe for the more 
aX Q= es x mL = S mL = 06mL oe 
10 , concentrated U-500 insulin, you should divide the 
14) Recall that U-S00 = 500 units/mL units ordered by 5. 
1 180 units : : : , 5 
+ —— = 36 units (of U-500 insulin measured in a 
7x Q= ues x 1 mL = 4 mL = 0.25 mL 5 
4 


U-100 insulin syringe). 


Measure 0.25 mL of U-500 insulin in a | mL syringe : H 
You can also use ratio-proportion: 


to administer 125 units. 


180 units X units 
D “anes 500 units 100 units 
units 
16) H x Q = 10 units Xx I[mL = 2mL 500X = 18.000 
Apply ratio-proportion: 500X _ 18,000 
Hes ou 500 ~~ 500 
a a : X = 36 units (of U-500 insulin measured in 
D = 20 units a U-100 insulin syringe) 
40 Teach your patient to draw up 36 units of U-500 
17) fx Q= Wood X LmL = 3mL nae ; 
; insulin in a U-100 syringe to provide 180 units of U- 
D 3 
10,000 =< 1 500 insulin. 


D = 30,000 units 
28) Recall that U-500 = 500 units/mL 


D _ 200 vais 
a 2 Seiunnc 


<X ImL = = mL = (4h, 


5 
Measure 0.4 mL of U-500 insulin in a 1 mL syringe 


to administer 200 units. 


Practice Problems—Chapter 11 from pages 312-320 


1) 0.4; 1 mL 2) 1.5; 3 mL 3) 2.4; 3 mL 4) 0.6; 1 mL or 3 mL 5) 2;3 mL 6) 10; 10 mL 7) 0.8; 1 mL or 3 mL 

8) 1;3mL 9) 1;3 mL 10) 5.6; 10 mL 11) 1.5; 3 mL 12) 0.6; 1 mL or3 mL 13) 0.6; 1 mL or 3 mL 14) 1.9; 3 mL 
15) 0.6; 1 mL or 3 mL 16) 0.75; 1 mL 17) 0.67; 1 mL 18) 1;3 mL 19) 0.3; 1 mL 20) 1.6; 3 mL 21) 0.75; 1 mL; The 
ae is IM; the needle may need to be changed to an appropriate gauge and length. 22) 0.5; 1 mL or 3 mL 

23) 0.7; 1 mL or 3 mL 24) 0.8; 1 mL or 3 mL 25) 1.3; 3 mL 26) 1.6; 3 mL 27) 6; 10 mL 28) 0.8; | mL or 3 mL 

29) 1.5; 3 mL 30) 1.6; 3 mL 31) 0.7; 1 mL or 3 mL 32) 0.5; 1 mL or 3 mL 33) 10; 10 mL 34) 16; 30-unit Lo-Dose 
U-100 insulin 35) 25; 50-unit Lo-Dose U-100 insulin 36) 5.8; 10 mL 
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ah) tse ie 
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38)) 132 B 


aA 


pa 


" slauslagl HW one ites 


le) fine 
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39) Oe El 


i 


Oy esothiies J0 gi hat i) Cy 


0.4 mL 
© Cengage Learning 2013 


40) 1.5;A 


© Cengage Learning 2013 


41) 0.5;J 


7 spall ne 


0.5 mL 
© Cengage Learning 2013 


42) 22:1 
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43) 0.8;C 
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44) 


45) 


46) 


47) 


48) 


49) 


Answers “seem Chapter 11 


OG2G; 


OP = ig acne peace — 
LN | l ean iii i | 


0.6 mL 
© Cengage Learning 2013 


Spal i, 


Beet ey yay | 


f 


5 mL 


© Cengage Learning 2013 


ODaK 


— : = = 
NOTH ON DD LE 


0.5 mL 


USE U-100 ONLY 
oe S> 


re (Opposite Side) 


© Cengage Learning 2013 


86; D and M 


\- 
54 units 32 units Total = 86 units 
NPH regular 


(drawn up first) 
© Cengage Learning 2013 


46; E 


USE U-100 ONLY | 


46 units 


© Cengage Learning 2013 
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Prevention: This error could have been avoided had the nurse been more careful checking the label of the insulin vial and comparing 


the label to the order. The nurse should have checked the label three times. In addition, the nurse should have asked another nurse to perform 


an independent verification after each insulin was drawn up, as required. Such hospital policies and procedures are written to protect the 


patient and the nurse. 
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50) 


Answers ‘*=2se Chapter 11 


Prevention: This insulin error should never occur. It is obvious that the nurse did not use Step 2 of the Three-Step 


Approach. The nurse did not stop to think of the reasonable dosage. If so, the nurse would have realized that the supply 


dosage of U-100 insulin is 100 units/mL, not 10 units/mL. 


If you are unsure of what you are doing, you need to ask before you act. Insulin should only be given in an insulin 


syringe. The likelihood of the nurse needing to give insulin in a tuberculin syringe because an insulin syringe is unavailable 


is almost nonexistent today. The nurse chose the incorrect syringe. Whenever you are in doubt, you should ask for help. 


Further, if the nurse had asked another nurse to perform an independent verification as required, the error could have been ~ 


found before the patient received the wrong dosage of insulin. After giving the insulin, it is too late to rectify the error. 


Solutions—Practice Problems—Chapter 11 


3) 


6) 


14) 


19) 


26) 


36) 


Order: 0.6 mg = 0.600. = 600 mcg 
SS 
Supply: 500 mcg per 2 mL 


6 

D 690 mcg 12 

H XQ 560 mor x< Pinal, 5 mL = 2.4 mL 
5 

Order: 50 mg 


Supply: 5 mg/mL 
10 

D _ 50mg 

Hw Q= Somig 


Note: route is IV, so this large dose is acceptable. 


<x 1 mL = 10 mL 


Order: 75 mg 
Supply: 40 mg/mL 


1S 
D _ Bwg ie 
a = 46mg ~ 1 mL = g mL 
= 1.87 mL = 1.9 mL 
Order: 3 mg 
Supply: 10 mg/mL 
D _ 3mg hie _ 
yo 10 mg Alm = 7, mb — 03 mL 


Order: 0.4 mg = 0.400. = 400 mcg 
Need 
Supply: 500 mcg per 2 mL 
4 
D 400-meg 
OS cies 


5 


x 2mL = § mL = 1.6mL 


Order: 5,800 units 
Supply: 1,000 units/mL 


58 


58 
HX Q= 1900 ume %~ 1 mL = 79 mL = 5.8 mL 
10 


38) 


39) 


41) 


45) 


46) 


Order: 50 mg 
Supply: 80 mg/2 mL 
D 50 mg 100 


HX Q= g0mg % 2mL = gg mb = 1.25 mL 


= 1.3 mL 
Order: 1 mg 
Supply: 2.5 mg/1 mL 


D | mg 1 e 
HX Q = 35mg % | mb = 75 mL = 04 mL 


Order: 0.2 mg 
Supply: 0.4 mg/mL 


1 
O72 vag 


D g l 
HX Q= game * ImL = 5mL = 0.5 mL 
Order: 25 mg 


Supply: 5 mg/mL 
aoe Ge x 1mL = 5 mL 
1 
Order: digoxin 0.125 mg 
Supply: digoxin 500 meg/2 mL 
1 g = 1,000 mg (known equivalent) 


0.125 mg X 1,000 mcg/mg = 0.125. = 125 mcg 
Ney’ 


I 
D 425 meg 


g 2 
Ho” 2 Sotmes © 2 = gm = 0S mL 
4 
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Review Set 26 from pages 339-351 
1) AOR NOR ORD 


2/6/xx, O600, reconstituted as lV solution 
5] 50 mg/mL. Expires 2/6/xx, 2000. 
% Keep refrigerated. Redissolve precipitate, 
5 if present, at room temperature. G.D.P 
© 

- mas <<" zi on! . sn 

- 4 otnMn Onan SE 

PU ol 

© Cengage Learning 2013 10 Dy = 


2) 23; 200,000; 0.75 
18; 250,000; 0.6 
8; 500,000; 0.3 
3; 1,000,000; 0.15 
250,000; 0.6 
The 250,000 units/mL concentration can be measured at exactly 0.6 mL in a 3 mL syringe, and 0.6 mL is a 
reasonable dose amount to measure in a 3 mL syringe. The 0.75 mL dose would require rounding to measure in a 
3 mL syringe. The 0.75, 0.3 mL, and 0.15 mL doses are more risky to measure in a 3 mL syringe. The nurse could 
measure them in a | mL syringe, but this would not be necessary with the solution-strength choices available. 


33 full doses are available. At 2 doses per day, 14 doses will be used before expiration. 


2» | 2/6/xx, O800, reconstituted as 

§ | 250,000 unite/mL. Expires 2/13/xx, 
& | O800. Keep refrigerated. G.D.P 

8 


oi 
| 


0.6 mL 


© Cengage Learning 2013 
3) ee SOEs 
One full dose is available. No reconstitution label would be needed, because there is only | full dose available and 


the alert says to use solution within | hour; the next dose is not due for 6 more hours. 


© Cengage Learning 2013 
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Answers “seems Chapter 12 


4) 


5) 


6) 


APS OOsS al 


No reconstitution label is required; all of the medication will be used for | dose. 


= 


© Cengage Learning 2013 


OOS s2 


2/6/xx, OBO0, reconstituted as 
10 mg/mL. Expires 2/9/xx, O800. 
Refrigerate and protect from light. G.D.P. 


© Cengage 
Learning 2013 


© Cengage Learning 2013 5 


18.2; 250,000; 4 

8.2; 500,000; 2 

3.2; 1,000,000; 1 
Select 1,000,000 units per mL and give | mL. Select this reconstitution concentration, because the amount to give 
is then obvious. No calculation is necessary. 


Five full doses are available in vial. 


» | 2/6/xx, OBOO, reconstituted as 

§ | 1,000,000 units/mL. Expires 2/13/xx, 
% | O800. Keep refrigerated. G.D.P. 

08 


© Cengage Learning 2013 


7) 


8) 


9) 


Answers Sammi Chapter 12 


CHD OORSHOZ Os Jess 2) 


=| 2/6/xx, O800, reconstituted as 62.5 

| mg/mL. Expires 2/8/xx, O8O0. Keep at 

§ room temperature and protect from light. 

EISG.D.E 

° 
eS eee 
ba! m N om 

eb ar = 

© Cengage Learning 2013 2.8 mL 

LOS 0F42 

~ | 2/6/xx, O800, reconstituted as 

= | 50 mg/mL. Expires 2/8/xx, O800. Store at 

® | room temperature. Discard if slight haze 

&2 | develops. G.D.I? 

OS | aan eee 

© Cengage Learning 2013 4 mL 

20; 50,000; 10 

10; 100,000; 5 

4; 250,000; 2 

1.8; 500,000; 1 


Select 500,000 units/mL and give 1 mL. As this is an IV route, the dose would require further dilution before IV 


administration. 


2 doses available 


2/6/xx, OBOO, reconstituted as 
500,000 units/mL. Expires ZION 
O&O0. Keep refrigerated. G.D.F. 


© Cengage Learning 


2013 


= 

£ 

(sp) 
pple 


U <a a 

bout pel 
| 

© Cengage Learning 2013 1 mL 
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10) see a 4 S/S 74a 


si 


© Cengage Learning 2013 4 mL 


LD) le 40 50 '6ank 


» | 2/6/xx, O8O00, reconstituted as 40 mg/mL. 
8 | Expires 2/8/xx, OB00. Store at 
® | room temperature. G.D.P 


3m 


par ——) 


J 


12) 9.6; 1; 10; 100; 7.5; 1; yes; there is a remainder of 2.5 mL available for the next g.12h dose; solution is stable at 


© Cengage Learning 2013 


room temperature for 24 h. 


2 2/6/xx, O8OO, reconstituted as IV solution 
§ | 100 mg/mL. Expires 2/7/xx, OBOO. Store at 
2 | room temperature. Protect from light. G.D.P 
5 | 
N OO fF WO S | 
nepal rere reper enn : | 
© Cengage Learning 2013 5 mL 
|6—Clhvwrae = STS ye 4 
| & So © on] foo) | 
bye ty ees : al 
© Cerigage Learning 2013 eons 


13) lO 2 260 N9r4 al 


» | 2/6/xx, O800, reconstituted as 

& | 160 mg/mL. Expires 2/7/xx, O800. Store at 
= | room temperature. G.D.P 

ok 


= = 
oti OR OO <E 


iy iu ii 


© Cengage Learning 2013 9.4 mL 
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ba poe 50s Ja) 


ly Sin a ha ———————— | 
Oi eee beard Fania roe S| 
© Cengage Learning 2013 5 i 
LS) ee ele ae 
w | 2/6/xx, O800, reconstituted as 
§ | 225 mg/mL. Expires 2/7/xx, OB0O, when 
= | kept at room temperature. G.D.P 
me ai ee er a | 
x — © N o | 
ENN da ee | 
© Cengage Learning 2013 thea! tame a 


Solutions—Review Set 26 


1) Order: 0.5 g 5) Order: 50 mg 
Supply: 50 mg/mL Supply: 10 mg/mL 
1 g = 1,000 mg (known equivalent) ee 
3 2x Q = 28 x 1 mL = 5mL 
0.5 g X 1,000 mg/g = 0.500. = 500 mg Tate 
10 100 mg/vial + 50 mg/dose 
D _ 560 mg = 
ie ewes ero = 100 mg/vial X 1 dose/50 mg = 2 doses/vial 
1,000 mg/vial + 500 mg/dose 6) Order: 1,000,000 units 
= 1,000 mg/vial X 1 dose/500 mg = 2 doses/vial Supply: 250,000 units/mL 
2 Order: 150,000 units ve “ 
Supply: 250,000 units/mL i ‘ 
z Order: 1,000,000 units 
10) 1505000 unrts eS: es : 
eA Q= 250-600 units x ImbL == mL = 0.6 mL Supply: 500,000 units/mL 
5,000,000 units/vial + 150,000 units/dose D 1,000,000 units 


age tO) Sue on = ean 
= 5,000,000 units/vial X 1 dose/150,000 units | 


= 33.33 doses/vial or 33 full doses/vial 
2 doses/day X 7 days = 14 doses will be used before 


Order: 1,000,000 units 
Supply: 1,000,000 units/mL 


= 1 . - 
expiration 2 XQ= ee xX 1 mL = 1 mL 
: 
3) Order: 375 mg 5,000,000 units/vial + 1,000,000 units/dose 
Supply: 250 mg/mL = 5,000,000 units/vial X 1 dose/1,000,000 units 
375 
AX Q= 55mg X EmL = 1.5 mL = 5 doses/vial 


500 mg/vial + 375 mg/dose 


500 mg/vial X 1 dose/375 mg 


Il 


1.33 doses/vial or | full dose/vial 
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7) 


8) 


12) 


Order: 175 mg 13) Order: 1,500 mg 
Supply: 500 mg per 8 mL Supply: 160 mg/mL 
g D _ 1,506 Sse 
200 ME = 62.5 mg/mL AO = eX time ml 9 aya 
D 175 wag = = 
HX Q= 625mg % | mb = 2.8 mL 9.4 mL 


2,000 mg/vial + 1,500 mg/dose 


= 500 mg/vial X 1 dose/175 mg = 2.85 doses/vial = 2,000 mag/vial X 1 dose/1,500 mag 


= 1.33 doses/vial or | full dose/vial 


500 mg/vial + 175 mg/dose 


or 2 full doses/vial 
Order: 200 mg 14) Order: 25 mg 
Supply: 250 mg per 5 mL 


: Dy Q = 208 x 5 mL = 5 mL 
D 200 mrs 7 oH 2 = Bom mL =5m 
Eien ease AE te 


Supply: 50 mg/mL 


You need to give the entire vial. The reconstituted 


ire) 


g/vial = 2.000. = 2,000 mg/vial 
% — amount may actually yield a little more than the 


2,000 mg/vial + 200 mg/dose : 
5 mL. There is only | full dose, so withdraw the 


= 2,000 nrg/vial X 1 dose/200 mg = 10 doses/vial; ; ; ; 
entire amount in the vial. 
but only 8 doses can be used before expiration date 

Order: 750 mg 

Supply: 100 mg/mL 


D _ 750 vag aie) = 
axe 100 m6 * I mb = 79 mL = 7.5 mL 
1,000 mg/vial + 750 mg/dose 

= 1,000 mg/vial < 1 dose/750 mg 


= 1.33 doses/vial or 1 full dose/vial 


Review Set 27 from page 356 


1) 
2) 
3) 
4) 
5) 


6) 


7) 


8) 


11) 


12) 


160 mL hydrogen peroxide (solute) + 320 mL saline (solvent) = 480 mL ; strength solution. 

| fl oz hydrogen peroxide + 3 fl oz saline = 4 fl oz i strength solution. 

180 mL hydrogen peroxide + 60 mL saline = 240 mL : strength solution. 

8 fl oz hydrogen peroxide + 8 fl oz saline = 16 fl oz 4 strength solution. 

300 mL Ensure + 600 mL water = 900 mL ; strength Ensure; one 12 fl oz can. Discard 2 fl oz (60 mL). 


6 fl oz (180 mL) Isomil + 18 fl oz (540 mL) water = 24 fl oz (720 mL) t strength Isomil; one 6 fl oz can. 


None discarded. 


1,200 mL needed for daily supply. 800 mL Sustacal + 400 mL water = 1,200 mL ; strength Sustacal; 
three 10 fl oz cans. Discard 100 mL. 


13 floz Ensure + 13 fl oz water = 26 fl oz4 strength Ensure; one 12 fl.oz can + one 4 fl oz can. 


Discard 3 fl oz (90 mL). 


1,000 mL needed for daily supply. 500 mL Sustacal + 500 mL water = 1,000 mL strength Sustacal; 


two 10 fl oz cans. Discard 100 mL. 
36 fl oz Isomil + 12 fl oz water = 48 fl oz ; strength Isomil; use three 12 fl oz cans. None discarded. 
4 fl oz Ensure + 2 fl oz water = 6 fl oz ; strength Ensure; use one 4 fl oz can. None discarded. 


4 fl oz Enusre + 12 fl oz water = 16 fl oz (1 pt) 7 strength Ensure; use one 4 fl oz can. None discarded. 


Answers “ese: Chapter12 631 


Solutions—Review Set 27 


160 Perea Abe rors 

1 D x Q = X 486 mL = 160 mL (solute) 6) 4 fl oz q.4h = 4 fl oz/feedimg < 6 feedings 
1 = 24 fl oz (total) 

480 mL (quantity desired solution) — 160 mL (solute) 


le a ete 
ean iniicclvent) DXQ= 4 x 24 fl oz = 6 fl oz (Isomil) 


300 9) pl r _ 1 = 1 — 
5) Doe 3 icne m= 300 man Cease) 24 fl oz (solution) — 6 fl oz (Isomil) = 18 fl oz 
(water); use one 6 fl oz can. 
900 mL (total solution) — 300 mL (Ensure) ; 
= 600 mL (water) 12) Dex ©O= ; Xx 16 floz = 6 = 4 fl oz (Ensure) 
| 
one 12 fl oz can = 30 mL/floz X 12 floz/can 


16 fl oz (solution) — 4 fl oz (Ensure) = 12 fl oz 
= 360 mL/can 


360 mL (full can) — 300 mL (Ensure needed) 


(water); use one 4 fl oz can Ensure. No discard. 
= 60 mL (discarded) 


Practice Problems—Chapter 12 from pages 359-365 


1) 3.375; 5; 3.7; 5 mL 2) 2;3 mL 3) 1.5;3 mL 4) 9; 1; 10 mL 5) 1.8; 3 mL; 2 (Dilute further for [V administration.) 


2/6/xx, OBOO, reconstituted as 280 mg/mL. 
Expires 2/13/xx, O800. Keep refrigerated. G.D.F 


Learning 2013 


© Cengage 


6) Sse D inal? Ik 7) 22 YS AS SiMe Ws WES. 23) SR SOUR a Se Se Se We Wiss, GD} OW NOE Ise 0) mmalbe ile NES I) 38 
1,000,000; 0.5; 3 mL; 10; Yes 11) 0.9; 250; 0.8; 3; 1; No, it would be too difficult to withdraw the small remainder for the 
Nextsdoscw 2) 29720 wl) toaYesmio) a2 oa lsat vesn 4) 3.2-MFkO00000s23mlbs2. Vese ls) less 0000022: 
Son leaINo 

16) 2 floz hydrogen peroxide + 14 fl oz normal saline = 16 fl oz of the : strength solution 

17) 120 mL hydrogen peroxide + 200 mL normal saline = 320 mL of the ; strength solution 

18) 50 mL hydrogen peroxide + 30 mL normal saline = 80 mL of the 2 strength solution 

19) 12 fl oz hydrogen peroxide + 6 fl oz normal saline = 18 fl oz of the A strength solution 

20) 14 fl oz hydrogen peroxide + 2 fl oz normal saline = 16 fl oz (1 pt) of the Z strength solution 

21) 250 mL hydrogen peroxide + 750 mL normal saline = 1,000 mL (1 L) of the ‘ strength solution 

22) 30mL Enfamil + 90 mL water = 120 mL of the strength Enfamil; one 3 f! oz bottle. Discard 2 fl oz (60 mL). 
23) 270 mL Sustacal + 90 mL water = 360 mL of the} strength Sustacal; one 10 f| oz can. Discard 1 fl oz (30 mL). 
24) 300 mL Ensure + 150 mL water = 450 mL of the strength Ensure; two & fl oz cans. Discard 6 fl oz (180 mL). 
25) 36 floz Enfamil + 60 fl oz water = 96 fl oz of the ; strength Enfamil; six 6 f| oz bottles. None discarded. 

26) 20mL Ensure + 140 mL water = 160 mL of the ; strength Ensure; one 4 f! oz can. Discard 100 mL. 


27) 275 mL Ensure + 275 mL water = 550 mL of the 5 strength Ensure; one 12 fl oz can. Discard 85 mL. 


28) 2 cans are needed; 15 cans are used (12 f| oz Enfamil) 


29) 36 
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30) Prevention: This type of error could have been prevented had the nurse read the label carefully for the correct 


amount of diluent for the dosage of medication to be prepared. Had the nurse read the label carefully before the 


medication was prepared, medication charges, valuable time, and health care resources would have been saved. 


Additionally, if the nurse had used Step 2 (Think) of the Three-Step Approach, the nurse would have realized earlier 


(before preparing it) that 4 mL would be an unreasonable volume for an IM injection. 


Solutions—Practice Problems—Chapter 12 


1) Concentration is 3.375 g per 5 mL 
Orders2 515 
Supply: 3.375 g per 5 mL 


D _ 25¢ = eS = 
aq Qi 3.375 d x SmbL = 3475 mL = 3.70 mL 


= 3.7 mL 
4) Order: 900 mg 
Supply: 100 mg/mL 


D _ 900 mg 
i 2 = (odes 


Vial has | g. Order is for 900 mg/dose. 

1 g/vial = 1.000. = 1,000 mg/vial 
VA 

1,000 mg/vial + 900 mg/dose 

= 1,000 nrg/vial X | dose/900 mag 


<x 1 mL = 9mL 


= |.1 doses/vial = 1 full dose/vial 
6) Order: 375 mg 
Supply: 100 mg/mL 


D 375 
HX Q = tpome XE mL = 3.75 mL = 3.8 mL 


500 mg/vial + 375 mg/dose 
= 500 mg/vial < 1 dose/375 mg = 1.3 doses/vial 
= | full dose/vial 
8) Order: 200 mg 
Supply: 62.5 mg/mL 


D 200 nrg 
HX Q= 625mg % 1 mb = 3.2 mL 


500 mg/vial + 200 mg/dose 
= 500 mg/vial < 1 dose/200 nrg = 2.5 doses/vial 
or 2 full doses/vial 
9) Orderalk2are 
Supply: 100 mg/mL 
1 g = 1,000 mg (known equivalent) 
1.25 g < 1,000 mg/g = 1.250. = 1,250 mg 


D 1,250 mre 
oo = wen I mL = 12.5 mL 


2,000 mg/vial + 1,250 mg/dose 


2,000 mag/vial X 1 dose/1,250 mg 


1.6 doses/vial or 1 full dose/vial 


11) 


15) 


22) 


Order: 200 mg 
Supply: 250 mg/mL 


D i 9 = Mists 1 mL = 2 mL = 0.8 mL 
250 ela + 200 mg/dose 

= 250 mg/vial X 1 dose/200 mg = 1.25 doses/vial 
or | full dose/vial 


Order: 1,000,000 units 
Supply: 50,000 units/mL 


20 
D 1,066;600 warts — 
Go Q= 50,600 wets X 1 mL = 20 mL 
(too much for IM dose) 
Order: 1,000,000 units 


Supply: 100,000 units/mL 


10 
D — 1006-000 uarts = 
HX Q ~ “100-000 units xX 1mL = 10 mL 


(too much for IM dose) 
Order: 1,000,000 units 
Supply: 250,000 units/mL 


4 
D _ 1006-000 uarts eat 
== 250-00 wets xX lmL = 4mL 


(too much for IM dose—3 mL or less is preferable) 
Order: 1,000,000 units 
Supply: 500,000 units/mL 


D 6: baits 

FX Q = Byer uats lmL = 2m 
1 

(acceptable IM dose) 

12 mL every hour for 


10 hours = 12 mL X 10 = 120 mL total 


30 
Dx O= ; x 120 mL = 30 mL (Enfamil) 


1 


120 mL (solution) — 30 mL (Enfamil) = 90 mL 

(water); one 3 fl oz bottle: 3 flez X 30 mL/floz 
= 90 mL 

90 mL (full bottle) — 30 mL (Enframil needed) 
= 60 mL (2 fl oz discarded) 

60 mL + 30 mL/fl oz = 60 mE X 1 fl 0z/30 mE 
= 2 fl oz 


28) 


Answers sees: Chapter 12 
DxXQ= | x 4B fi oz = 12 fl oz Enfamil: 29) 48 fl oz (solution) — 12 fl oz (Enfamil) 
1 


= 36 fl oz (water) 
15 cans (8 fl oz each) of Enfamil is needed for each 


infant. 


Review Set 28 from pages 379-385 


I) 25; 3112.5; 78-15 625; 156.3; Yes. 2) 10° 3) 2.2; 110; 55; Yes 4) 0.55 5) 15; 120; Yes 6) 6: 8 7) 320; 480: Yes $)15 
9) 20550051252 1.000; 250: Yes: 10) 5: 11) 5; 7.5; 9:5; Yes 


12) 0.8 
Ss - = | SO 
ce l oy meuuee i | 
© Cengage Learning 2013 0.8 mL 
3) 3:4 Olea EINO 
14) The dosage of Kantrex 34 mg IV q.8h is higher than the recommended dosage. Therefore, the ordered dosage is not 
safe. The prescribing practitioner should be called and the order questioned. 
1S) 20; (6037-93 Ves 
16) 7.5; 15 
Ht we nm HI ns a 
Wed oak, or 13 t 
© Cengage Learning 2013 
17) ~=—s«sd:«.8 4.5; No 
18) The ordered dosage is too high and ordered to be given too frequently. The recommended dosage is 4.5 mg q.12h. 
The ordered dosage is 40 mg q.8h. The prescribing practitioner should be notified and the order questioned. 
19) 32.7; 818; 205; 1,635; 409; Yes 
20) 1.6 


© Cengage Learning 2013 


633 


634 


21) 
22) 


23) 
24) 


Answers sss Chapter 13 


17.7; 354; 118; 708; 236; No 

The dosage ordered of 100 mg q.8h does not fall 
within the recommended dosage range of 118 to 
236 mg/dose. It is an underdosage and would not 
produce a therapeutic effect. The physician should 
be called for clarification. 

PS Sis WS O28 AVS38 INC 

The ordered dosage of 100 mg q.8h does not fall 
within the recommended dosage range of 125 to 
208.3 mg q.8h. It is an underdosage, and the 


physician should be called for clarification. 


Solutions—Review Set 28 


1) 


2) 


3) 


4) 


6) 


7) 


8) 


13) 


1 kg = 2.2 Ib; smaller f larger > (+) 

55 lb + 2.2 Ib/kg = 55 X 1 kg/2.2 & = 25 kg 
Minimum daily dosage: 

12.5 mg/kg/day X 25 kg = 312.5 mg/day 

312.5 mg + 4 doses = 78.12 mg/dose = 78.1 mg/dose 
Maximum daily dosage: 

25 mg/kg/day < 25 kg = 625 mg/day 

625 mg + 4 doses = 156.25 mg/dose = 156.3 mg/dose 
Yes, dosage is safe. 


3 


HX Q = gage X SmL = 10 mL 


Convert g to kg: 2,200 g = 2.200. = 2.2 kg 
We 
50 mg/kg/day < 2.2 kg = 110 mg/day 
110 mg + 2 doses = 55 mg/dose; yes dosage is safe 


Dit me eg OS 
H ~ 2 = Tooeme * 40 mL = jo5 mL = 0.55 mL 


100 


6 6 
D 126mg 30 
HX Q = ipome X SmL = {mL = 6 mL 


5) 1 
50 mL + 6 mL/dose = 50 mE X | dose/6 mr 


= 8.3 doses or 8 full doses 


Minimum dosage: 10 mg/kg/dose X 32 kg 
320 mg/dose 


Maximum dosage: 15 mg/kg/dose X 32 kg = 
480 mg/dose 


Dosage is the maximum dosage (480 mg), and it 


is a safe dosage. 


3 


XQ = Gone X SmL = 15 mL 


1 lb = 16 0z; 8 0z + 16 0z/lb = 8 0% X 

1 Ib/16 92 = 4b 

7 |b 8 oz = 75 Ib = 7.5 Ib + 2.2 Ib/kg 

= 7.56 X 1 kg/2.2 Ws = 3.40 kg = 3.4kg 


25) 


26) 
27) 
28) 
29) 
30) 


20) 


21) 


No, the ordered dosage is not safe. The label states 
a maximum of 250 mg per single daily injection 
for children older than 8 years of age. This child 
is only 7 years old, so the order exceeds the 
maximum recommended dosage. The physician 
should be called to clarify the order. 

1 to 1.7 mg/kg IM/IV q.8h 

5 to 7 mg/kg IV q.24h 

59; 100 

296; 414 

Yes 


15 mg/kg/day X 3.4 kg = 51 mg/day 

51 mg + 3 doses = 17 mg/dose, if administered q.8h 
Ordered dosage of 34 mg q.8h exceeds recommended 
dosage and is not safe. 

72 Ib + 2.2 Ib/kg = 72  X 1 kg/2.2 lb = 32.72 kg 
= 32.7 kg 

Minimum daily dosage: 

25 mg/kg/day X 32.7 kg = 818 mg/day 

Minimum single dosage: 


818 mg + 4 doses = 204.5 mg/dose = 205 mg/dose 


Maximum daily dosage: 

50 mg/kg/day X 32.7 kg = 1,635 mg/day 
Maximum single dosage: 

1,635 mg + 4 doses = 408.7 mg/dose = 409 mg/dose 
Yes, dosage ordered is safe. 

HX Q = dso me X I mL = 1.6 mL 

39 Ib + 2.2 lb/kg = 39 lb X 1 kg/2.2 Ib 
= 17.72 kg = 17.7 kg 

Minimum daily dosage: 

20 mg/kg/day X 17.7 kg = 354 mg/day 
Minimum single dosage: 

354 mg + 3 doses = 118 mg/dose 


Maximum daily dosage: 


40 mg/kg/day < 17.7 kg = 708 mg/day 


Maximum single dosage: 

708 mg + 3 doses = 236 mg/dose 

The dosage of 100 mg q.8h is not safe. It is an 
underdosage and would not produce a therapeutic 
effect because the recommended dosage range 


is 118 to 236 mg/dose. 
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28) 130 1b + 2.2 kg/lb = 130 X 1 kg/2.2 Ibs 29) Smg/kg < 59.1 kg = 295.5 mg/dose = 296 mg/dose 
= 59.09 kg = 59.1 kg 7 mg/kg X 59.1 kg = 413.7 mg/dose = 414 mg/dose 


I mg/kg X 59.1 kg = 59.1 mg/dose = 59 mg/dose 
1.7 mg/kg X 59.1 kg = 100.4 mg/dose 


= 100 mg/dose 


Practice Problems—Chapter 13 from pages 387-398 


1) 5.5 2) 3.8 3) 1.6 4) 2.3 5) 15.5 6)3 7) 23.6 8) 0.9 9) 240 10) 80 11) 19.5; 39; 48.8: Yes 


12) 1 
iveoiictrdieesininy 
say aoa Beeeeeeee| — 5 
© Cengage Learning 2013 1 mb 


13) 7.3333 14163 Yes 


© Cengage Learning 2013 


15) ls 23182791364. 182-Yes 


16) TDS 
MUO PRUTD DENUY CUER CUD QRCCN LE) LAY EY 
SS ae Oo on 
ied =e 
7.5 mL 


© Cengage Learning 2013 
17) eee leo IAS A028 8755 Ves 
18) 3 


mL 


oc 


ae ae MT al 


So 


tsp 


© Cengage Learning 2013 
19) ero wl O00 me s000aYes 
20) . 18; 20; 250,000; 0.5 


ANTM ON OO 


0.5 mL 


© Cengage Learning 2013 
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23) 
24) 


25) 
26) 


27) 
28) 


29) 
30) 


31) 
32) 


SEG Si Del 2A AA a DAS ayes 
6 


= SS 


he 
Hl 
a 
2 


~ co 


wo 
A 


le. 


© Cengage Learning 2013 6 mL 


13.9; 556; 185.3; Yes, the ordered dosage is reasonably safe. 


FE 


> wo o o S 


TL 
S) z 


© Cengage Learning 2013 5 


NOZOMEVES: 
0.25 


—_$_=L_] 


© Cengage Learning 2013 0.25 mL 


De 3113 MOS 
355) 


© Cengage Learning 2013 


OMS 5422-1082, 5 404 es aNO 


The ordered dosage of 1 g is not safe. The recommended dosage range for a child of this weight is 227.5 to 


341.3 mg/dose. Physician should be called for clarification. 
Zan eOLOSEES 
0.25 


© Cengage Learning 2013 0.25 mL 


Route is IM; may need to change needle to appropriate gauge and length. 
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33) cee 200124 10 sells Yes 
34) 9.6; 10; 100; 6 


© Cengage Learning 2013 6 mL 

35) Oo oll2 91259 0:5 NO 

36) The dosage ordered is not safe. It is too low compared to the recommended dosage. Call the prescriber and clarify 
the order. 

37) 8.2; 164; 54.7; No 

38) Dosage ordered is not safe. Call prescriber for clarification, because ordered dosage is higher than the 
recommended dosage. 

39) 20.5; 200; 400; No 

40) Dosage ordered is not safe based on recommended maximum daily dosage and on the frequency of the order. Call 
prescriber for clarification. 

41) 23.2; 348; 174; Yes, dosage is reasonably safe. 

42) 3.5 


N > ire) ~ co 


pa pL 


© Cengage Learning 2013 3.5 mL 


43) 0.25 


© Cengage Learning 2013 0.25 mL 


44) 35 


mL 


wo oo ~ © D> CJ 
ma Se ae 


© Cengage Learning 2013 3.5 mL 


tsp 


45) 500,000; 0.9 
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46) 


47) 


48) 


49) 


50) 


Dosage is not safe; this child is ordered a total of 2 mg/day, which is too high. Prescriber should be called to 


clarify. 


The ordered dosage of 1 mg IM stat is too high when compared to the recommended dosage range for a child of 


this weight. The order should be clarified with the prescriber. 


(0.76; Route is IM; needle may need to be changed to appropriate gauge and length. 


YNQtMH ON OD 


os 


Ee 


0.76 mL 


© Cengage Learning 2013 


#45 (penicillin G potassium) and #48 (cefazolin). (Note: #43 methylprednisolone is a single-dose vial. Check 


package insert to determine if storage after mixing is safe.) 


Prevention: The child should have received 75 mg a day and no more than 25 mg per dose. The child received 


more than four times the safe dosage of tobramycin. Had the nurse calculated the safe dosage, the error would have been 


caught sooner, the resident would have been consulted, and the dosage could have been adjusted before the child ever 


received the first dose. The pharmacist also should have caught the error but did not. In this scenario, the resident, 


pharmacist, and nurse all committed medication errors. If the resident had not noticed the error, one can only wonder how 


many doses the child would have received. The nurse is the last safety net for the patient when it comes to a dosage error, 


because the nurse administers the drug. 


In addition, the nurse has to reconcile the fact that she actually gave the overdose. The nurse is responsible for 


whatever dosage is administered and must verify the safety of the order and the patient’s Six Rights. We are all 


accountable for our actions. Taking shortcuts in administering medications to children can be disastrous. The time the 


nurse saved by not calculating the safe dosage was more than lost in the extra monitoring, not to mention the cost of 


follow-up to the medication error and, most importantly, the risk to the child. 


Solutions—Practice Problems—Chapter 13 


1) 


2) 


3) 


6) 


17) 


I kg = 2.2 Ib 
12 lb + 2.2 lb/kg = 12 & X 1 kg/2.2 Ib 

= 5.45 kg = 5.5 kg 

Be Seog ee ee 
81b4 07 = 877 1b = "87 Ib = 8.25 Ib 
8.25 lb + 2.2 lb/kg = 8.25 Ib X 1 kg/2.2 
= 3./5 kg = 3.8kg 

1,570 g = 170) = 1.57 kg = 1.6kg 


1 lb = 16 0z; 10 0z + 16 oz/Ib 


: BO, ae 
= |\)'o7 x en asa a Ae 


6 Ib 10 oz = 62 Ib = 6.625 Ib 

6.625 Ib + 2.2 Ib/kg = 6.625 Ib X 1 kg/2.2 Is 

= 3.01 kg = 3kg 

64 Ib + 2.2 Ib/kg = 64 lb X 1 kg/2.2 Is 

= 29.09 kg = 29.1 kg 19) 


18) 


Minimum daily dosage: 


10 mg/kg/day X 29.1 kg = 291 mg/day 


Minimum single dosage (based on b.i.d.): 

291 mg/2 doses = 145.5 mg/dose 

Maximum daily dosage (based on 60 mg/day): 

60 mg/kg/day X 29.1 kg = 1,746 mg/day 
Maximum single dosage (based on b.i.d.): 

1,746 mg + 2 doses = 873 mg/dose 

Dosage ordered is safe. Child will receive 300 mg 
in a 24-hour period in divided doses of 150 mg b.i.d. 
This falls within the allowable dosage range of 
145.5 mg/dose to 873 mg/dose. Because the daily 
dosage exceeds 250 mg, the order is appropriately 
divided. 


3 


D 
HX Q= pepe X SmL = 3X SmL = 3 mL 


5 


2,500 g = 2.500. = 2.5 kg 
ee 
Recommended daily dosage: 


50,000 units/kg/day X 2.5 kg = 125,000 units/day 
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Recommended single dosage: Recommended minimum single dosage: 


50,000 units/kg/dose X 2.5 kg = 125,000 units/dose 455 mg + 2 doses = 227.5 mg/dose 
Ordered dosage is safe. Recommended maximum daily dosage: 
23) 305 Ib = 30.5 Ib = 2.2 Ib/kg = 30.5 Ws X 1 kg/2.2 73 mglkg/day X 9.1 kg = 682.5 mg/day 
= 13.86 kg = 13.9 kg Recommended maximum single dosage: 


682.5 mg + 2 doses = 341.25 mg/dose 
= 341.3 mg/dose 


Recommended daily dosage: 


40 mg/kg/day X 13.9 kg = 556 mg/day 


The dosage ordere .12h) is safe. 
Reenter iaele decane: e dosage ordered (1 g q.12h) is not safe. The 


FAC ond sage range for a child is 
Sool ticcee es 185,33 meldose= recommended dosage range for a child of this 


185.3 mg/dose weight is 227.5 to 341.3 mg/dose. Physician 

The ordered dosage of 187 mg p.o. is reasonably should be called for clarification. 

sou anne 41) 51 1b + 2.2 Ib/kg = 51M X 1 kg/2.2 Ws = 23.18 kg 
= 23.2 kg 


D 187 mg 
=~xXQ=— mex 5 =5 
24) H Q 487 mg wile val Recommended daily dosage: 


If we used the recommended single dosage of 15 mg/kg/day X 23.2 kg = 348 mg/day 

185 mg/dose, the calculation would be: Recommended single dosage: 
i <O= ioe x 5 mL = 7 mL = 4.94 mL 348 mg + 2 doses = 174 mg/dose 

=4A9mL Ordered dosage of 175 mg is reasonably safe as 
which we round to 5 mL to measure in the an oral medication and should be given. 
pediatric oral syringe; therefore, as stated earlier, 43) 95 1b + 2.2 Ib/kg = 95 Wb X 1 kg/2.2 bs = 43.18 kg 
the ordered dosage is reasonably safe. = 43.2 kg 


25) 22 1b + 2.2 lb/kg = 22  X 1 kg/2.2 & = 10 kg 
0.01 mg/kg/dose X 10 kg = 0.1 mg/dose 
0.1 mg = 0.100. = 100 mcg 
Si 


0.5 mg/kg/day X 43.2 kg = 21.6 mg/day 
Because the recommended dosage is not less than 


21.6 mg/day and the order is for 10 mg q.6h for a 
Ordered dosage is safe. 


29) 20 Ib + 2.2 Ib/kg = 20 Is X 1 kg/2.2 Is = 9.09 kg 
=9.1kg Px Q = @ee x 1 mL = Gm = 0.25 mL 
4 


total of 40 mg/day, the order is safe. 


Recommended minimum daily dosage: 


50 mg/kg/day X 9.1 kg = 455 mg/day 
Review Set 29 from page 402 
1) 0.05; 1 L = 1,000 mL 2) 0.3; 1 kg = 1,000 g 3) 38.18; 1 kg = 2.2 Ib 4) 2 s | floz = 30 mL 5) 0.75; 1 L = 1,000 mL 
6) 45; 1 floz = 30 mL 7) 0.625; | mg = 1,000 mcg 8) 3 1t =5mL 9) 600; | kg = 1,000 g 10) 3; 1 in = 2.5 cm 
11) 16,000; 1 g = 1,000 mg 12) 4; 1 floz = 30 mL 13) 0.2; 1 lb = 16 oz 14) 2; 1 gt = 1L 15) 33; 1 kg = 2.2 lb 
16) 5) loz — 30 mb 17) 151t—5 mi 18) 891 L. = 1,000 mb; qt = 1h; 1 qt = 32 oz 19) 3) 1t— Sm 


20) 0.25; 1 mg = 1,000 mcg 


Solutions—Review Set 29 


1kg X kg iLL XL, 
3) 30h = 8416 5) [000 mL. ~~ 750 mL 
2.2X% = 84 1,000X = 750 
DIX 8h 1,000X _ _750 
VS ~~ BD 1,000 1,000 


X = 38.18 kg 
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9) [OE oe 1L=1qt;2L=2 gt; 1 qt— 3211 oz 
ae D ce ie 
18) 1L= 1,000 mL Y= 6A flio7 
[OOO a Tara Se 
1,000X = 2,000 aoe = Zoe 
00 200 ax = 64 
K=2L mo 


X = 8 cups or eight 8-fl oz-glasses 


Review Set 30 from pages 405-406 


1) 2 2) 2.5 3) 0.8 4) 1.3 5) 7.5 6) 0.6 7) 1 7 8) 3 9) 30 10) 1.6 11)3 12)0.5 13) 25 14) 250 mg; , of 250 mg tab 


15) 2.4 16) 2 17) 18 18) 1.3 19) 16 20)7 


Solutions—Review Set 30 


2) ae me — x me 16) Convert mg to mcg: 
m m 
1 mg 0.15 mg 
300X = 750 1,000 meg ~S X meg 
300X _ 750 X = 150 mcg 
300 300 
75 mcg 150 mcg 
X = 2.5 mL ree oo 
5) 300. mg ~~ 450 mg 79X = 150 
Syne X mL 75X = 150 
300X = 2.250 IPE ie 
300X _ 2.250 eee 
300 ~— 300 80 mg 100 mg 
X75 care 18) ies ary 
80X = 100 
4 mg 2.4 mg 
6) ims X mL 80X — 100 
80 80 
AXe= 2/4 
X = 1.25 mL = 1.3 mL (rounded to measure 
4x _ 2.4 ; 
eke! in a 3 mL syringe) 
X = 0.6 mL 25 
wits 8 mg 
19) =e Se 
5 mL X mL 
9) 80 mg ee 160 mg = _ 
15 mL X mL DSXe e440) 
80X = 2,400 2.5X _ 40 
80X _ 2,400 ur a 
80 80 X = 16 mL 
X = 30 mL 
15 mg 37.5 mg 
13)" Tae ab 
15X = 37.5 
HDS SMS 
is FT NS 


X = 2.5 tab = 2} tab 


Answers ieee Chapter 14 
Review Set 31 from pages 416-417 


1) 0.5 2)3 3) 34 4) 12 5) 10 6) 13 7) 1 ; 8) 2 9)2 10)3 11) 1.7 12) 0.91 13)0.3 14)7.5 15) 0.75 16) 6 17) 3.2 
18) 1.2 19) 4.4 20) 6.2 


Solutions—Review Set 31 


1 XML = yee X 5,000 units = 0.5 mL 

Sema X tae X og 200 = 34 mL 

6) XmL= sae aa i x ce x th « 143 = 13 mL 

Me los ~ aoe © tee X oye x 1856 = 1,68 mL = 17 mL 
el = tao ee Sao X 193 = 0.900 mL = 0.91 ml 
Se ee oe ae as 2 SOA 

15) Xml = game X Tome < 150 meg = 0.75 mL 

ie ml oo < aa hau 80k = 32 mL 

19) XmL= Sra ae x es <x 8h = 4.4 mL (per dose) 


Practice Problems—Chapter 14 from pages 419-422 


14592) 25-3) 2 4) 1 5) 2.5 6) 16 7) 1.4 8) 0.7 9) 2.3 10) 0.13 (measured in a 1 mL syringe) 11) 1.6 12) 1.5 13) 1.3 


14) 2.5 15) 1.6 16) 7.5 17) 1.6 18) 2 19) 8 20) 4.5 21) 30 22) 1.4 23) 0.4 24) 20 25) 12 

26) Prevention: This type of calculation error occurred because the nurse set up the proportion incorrectly. In this 
instance, the nurse confused the dosage supply ratio with the desired dosage ratio. It is important to think first and then 
apply ratio-proportion to calculate the dosage. Remember: Ratio for the supply dosage you have on hand = ratio for the 


desired dosage. Thus, 125 mg per 5 mL is the correct supply dosage ratio. 


125 mg = 50 mg 


5 mL X mL 
125X = 250 
ISX 250) 

125 125 
X = 2mL 


Solutions—Practice Problems—Chapter 14 


1) ratio-proportion 2) ratio-proportion 

3.33 g 30 g 5,000,000 units 500,000 units 

5 mL X mL 20 mL at X mL 

3.33X = 150 5,000,000X = 10,000,000 

3.33X 150 5,000,000X _ 10,000,000 

333) 333 5,000,000 ~ 5,000,000 
X = 45 mL X = 2 mL 
dimensional analysis dimensional analysis 
5 mL = 220ml ats aes 

X mL = 333 ¢ X 30 g = 45 mL X mL = 5,000,000 waite ~ 500,000 uaits = 2 mL 
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6) ratio-proportion 13) __ratio-proportion 
12.5 mg 40 mg Convert g to mg: | g = 1.000 mg 
5 mL pet oma haan e i a 
i mg 500 mg 
12.5X = 200 OS mie = en 
12.5X _ 200 1,000X = 1,250 
2S) 12.5 
1,000X _ 1,250 
xe a6 mle, 1,000 ~ 1,000 
dimensional analysis X = 1.25 mL = 1.3 mL 
— mL = dimensional analysis 
XmL = Ty 5g % 40 mg = 16 mL e 
2.5 mL ] = 
Mal = == * <x 500 mg = 1.25 mL = 
7) ratio-proportion ae lg 1,000 mg © 
500,000 units 350,000 units il, ,3) Taal, 
a ea 
500,000X = 700,000 16) ratio-proportion 
20 mE 10 mE 
500,000X _ 700,000 a ee es 
500,000 ~ 500,000 15 mL X mL 
SS 1A mill, 20X = 150 
a) 
dimensional analysis ue = ” 
a 2 mL Slee x 
ial, = 500,000 units X 350,000 units = 1.4 mL XC = YS intl, 


; : dimensional analysis 
8) ratio-proportion 


15 mL 
10 mg 3.5 mg mS ee = oon 
2 mL ate X mL pM 
1 xXa= 7, 18)  ratio-proportion 
Oxon ge Convert mg to mcg: 
Ce 1,000 meg ~~ _X meg 
X = 0.7 mL 1 mg 0.075 mg 
dimensional analysis X = 75 mcg 
XmbL = 2@ x 3.5 mg = 0.7 mL 75 meg ~~ 150 meg 
10 nag 1 tab X tab 
9) ratio-proportion 75X = 150 
80 mg 90 mg TES iSO) 
DN ea re = rs 
80X = 180 X = 2 tab 
80x _ 180 dimensional analysis 
80 80 ‘ 
_ I tab | mag _ 150 
X= 225 mL = 23 mi, X tab = 075mg % T000mes ~ 150 meg = 75 tab 
dimensional analysis = 2 tab 
XmbL = 2 x 90 mg = 2.25 mL = 2.3 mL 
mL = 30 pe ¥ = 2.25 mL = 2.3m 


Section 3—Self-Evaluation from pages 423-436 


CSA) Pee IL Gey 2 ise 2 Sisk i Gylb 2 7) lee ® Bice 15 9) Me 1:25. 10) 73 11) E34" 12yGs35) 13) G02 


14) A; 2 15) D; 1.5 16) F; 0.75 17) B; 0.75 18) H; 0.75 
19) 


USE U-100 ONLY 


48 units 
© Cengage Learning 2013 
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20) 


28 units 12 units Total 40 units 


NPH — regular (drawn up first) 
© Cengage Learning 2013 


21) 4.8;.5;,.100; 5 


oii a = a : 

: ml 
GN ee) ee Ni Le) E 
‘else oe ewe bund bore ed 


© Cengage Learning 2013 5 mL 


22) NOS 105500; 10; 8:1 


w | 2/6/xx, O800, reconstituted as 500 mg 
§ | per 10 mL. Expires 2/10/xx, OBO0. Keep 
: refrigerated. G.D.F 

o 


© Cengage Learning 2013 


23) 2.439°2.5;,100; 1:5 


: 2/6/xx, O&00, reconstituted as 

z, | 100 mg/mL. Expires 2/9/xx, OB00. Keep 
5 «| refrigerated. G.D.P. 

© 8 


” © Cengage Learning 2013 
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é 2/6/xx, OB8OO, reconstituted as 

% | 330 mg/mL. Expires 2/7/xx, OB00. 
8 - Store at room temperature. Gate 
On 


© Cengage Learning 2013 


25) EO COLO Ce 


-— 


2/6/xx, OBOO, reconstituted as 

62.5 mg/mL. Expires 2/8/xx, O600. Keep 
at controlled room temperature 2O-25°C 
(66-77°F)) G.0.F 


© Cengage Learning 2013 


= ae S 

SN - _ A 

lung 
28) alle 


(oF 


- N OO Fr W 


eh Le da 


© Cengage Learning 2013 


20) 29350 100552025 


Z 2/6/xx, O6OO, reconstituted as 
§ | 100 mg per 5 mL. Expires 2/20/xx, O800. 
® | Keep refrigerated. G.D.P. 

27) eo 


4 mL 


© Cengage Learning 2013 


2 TBs —_——_ 30 ML 
25 ML 
& 90 ML 


1 TBs —_}— 15 ML 


2TSp 10 ML 

7.5 ML 
1TSp 5 ML 
12 TSp__| 


Sime 


28) No; the medication supplied will be used up before it expires. It is good for 14 days under refrigeration. The 


medication is to be given every 12 hours; therefore, 10 doses will be administered in 5 days. 


29) 120; 240 30) 180; 60 31) 120 32) 1 33) 3 34) 540 


35) 


36) 


39) 


40) 
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0.75 


| 


© Cengage Learning 2013 


aig a ypu 


~ 


3 mL 


© Cengage Learning 2013 


Order of 100 mg t.i.d. is too high, and the maximum recommended dosage is 100 mg/day for this child. The order is 

not safe. Physician should be called for clarification. 

Order is too high, and the maximum recommended dosage for this child is 292 mg/day. This order would deliver 

748 mg/day. Recommended dosage is also 3 times daily, and this order is for 4 times/daily. This order is not safe. 

Physician should be called for clarification. 

a) Order is too high and is not safe. Recommended dosage is 109.5 mg/day or 36.5 mg/dose. Physician should be 
called for clarification. 

b) 500 


Prevention: This type of calculation error occurred because the nurse set up the = < Q formula method incorrectly. 


In this instance, the nurse mixed up the values for desired dosage and the dosage you have on hand. 


Desired ra Seat eA 2 

ens Quantity = X 

50 mg 0 

50 mg _ 0 =. 
5 g X FmL 5 mL emily 


In addition, think first. Then use the formula method to calculate the dosage. 


41) 0.015; 1 g = 1,000 mg 42) 52.3, 1 kg = 2.2 lb 43) 0.625; 1 mg = 1,000 mcg 44) 300; 1 g = 1,000 mg 45) 7 


46) 1.5 47) 10 48) 2 49) 3 50)3.8 51) 1 mL 52)a,b,c,d 53)c 


54) 


55) 


Gather information about the drug. 

Inject 2 mL air into the vial of sterile water. 
Withdraw 2 mL sterile water. 

Add 2 mL sterile water to the antibiotic powder. 
Mix the powder and sterile water. 

Withdraw | mL antibiotic solution. 


B 
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Solutions—Section 3—Self-Evaluation 


>) Order: 16 mEq 29) 
Supply: 20 mEq per 15 mL 


4 
Dx Oo = 2S X15 mL = 


4 2 ¢ 
A 20 EG 3 hon = 12 mils 


31) 
7) Order: 0.05 mg = 0.050. = 50 mcg 
N\A 
Supply: 25 mcg/tab 


D 50 mace g 


oi =— —9) 
q XQ Brace ~ | tab 2 tab 
1 


Label N-Synthroid 100 meg not selected because it is 
best to give whole tablets when possible rather than 
trying to split the tablet in half. 

8) Order: 45 mg 
Supply: 30 mg/tab 


3 
D = Sg = ab = 15 ao eae 
HX Q=3omg * | tab = 35 tab = 1.5 tab = 15 tab 


9) Order: 12.5 mg 33) 


Supply: 10 mg/mL 


D 12.5 mg Veen 
Hq XQ= 10 are x lil = mL = 1.25 mL 


Answer should be left at 1.25 mL because the dropper 
supplied with the medication will measure 1.25 mL. 
Notice the picture of the dropper on the label. 

13) Order: 200 mcg 
Supply: | mg/mL = 1,000 meg/mL 34) 


D 200 mcé 
H * Q = Too meg 


2 

x lmL = 10 

7) Ordena] 35) 
Supply: 10 mg/mL 


D 7.5 mg LSD 
7 Oe Toa x I mL = 49 mL = 0.75 mL 


22) Order: 400 mg 
Supply: 500 mg per 10 mL 


4 
D — 400 mg 40 = 
H *Q= seqmg % 1OmL = "5 mL = 8 mL 


500 mg + 400 mg/dose = 500 mg X | dose/400 mg 


= 1.25 (doses, or | full dose) 


25) Order: 250 mg 


500 mg 


Supply: “gay = 62.5 mg/mL 


D _ 250 mag _ 250 
H xO (sae x ImL = G5 mb = 4mL 


500 mg vial: 500 mg + 250 mg/dose 
= 500 mg X | dose/250 mg = 2 doses (full) 


DXQ= ; x 360 mL = 120 mL (hydrogen 


peroxide); 360 mL (total) — 120 mL (solute) 


240 mL (solvent) 


8 floz X 30 mL/floz = 240 mL 
D X Q = X (solve for Q) 


me WIN WIP 
ns are 


Q = 240 + 


2 [bo 


=—— x = 


: = 360 mL (total quantity) 
1 


360 mL (total) — 240 mL (Ensure) = 120 mL (water) 


9 infants require 4 fl oz each = 4 floz x 9 
= 36 fl oz total 
DX Q=xX 


i X 36 fl oz = 18 fl oz (Isomil) 


18 floz + 8 fl oz/can = 18 floz X 1 can/8 floz 


= 24 cans (you would need to open 3 cans) 


36 fl oz total solution — 18 fl oz solute (Isomil) = 
18 fl oz solvent (water) 


18 fez X 30 mL/floz = 540 mL (water) 


67 lb + 2.2 lb/kg = 67 lb X 1 kg/ 2.2 
= 30.45 = 30.5 kg 
Recommended dosage: 
100 mcg/kg/dose X 30.5 kg = 3.050 meg (minimum) 
200 mcg/kg/dose X 30.5 kg = 6,100 meg (maximum) 
Order: 6 mg; 6 mg = 6.000. = 6.000 mcg 
Ne) 
This dosage is safe. 
p XOs es S {mL =2 mL = 0.75 mL 
15 lb + 2.2 lb/kg = 15 X 1 kg/ 2.26 
= 6.81 kg = 6.8kg 
Minimum daily dosage: 
20 mg/kg/day X 6.8 kg = 136 mg/day 
Minimum single dosage: 


136 mg + 3 doses = 45.3 mg/dose 


Maximum daily dosage: 
40 mg/kg/day < 6.8 kg = 272 mg/day 


Maximum single dosage: 
272 mg + 3 doses = 90.7 mg/dose 
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41) Equivalent: 1 g = 1,000 mg 


ag 


Dosage ordered is safe. 1,000 mg 15 mg 
D 75 375 1,000X = 15 
H XO=ie x SmL = 755 mL = 3 mL 
1,000X _ _15 
37) Recommended dosage: ae Lee 
: fe X = 0.015 g 
5 mg/kg/day x 20 kg = 100 mg/day 
5 a * oO 
100 mg + 3 doses = 33.3 mg/dose Te Oe AN RL 
Og) y 
Order of 100 mg t.i.d. is not safe. It is higher than PHBE Ae ne ay 
the recommended dosage of 33.3 mg/dose. pera ae 
25 mg 175 meg 
38) 161b + 2.2 Ib/kg = 1616 X 1 kg/ 2.2 Fea X me 
= 7.27 kg = 7.3 kg 25X = 175 
Recommended dosage: Mes AIS) 
PS) 25 
40 mg/kg/day X 7.3 kg = 292 mg/da 
ak ara : aie X =7mL 
Ordered dosage is not safe. The child would receive . Q : 
dimensional analysis 
187 mg X 4 doses, or a total of 748 mg/day, which eat 
cma <1 a= 
is over the recommended dosage of 292 mg/day. ie 25 mag rae 
39 a) 16 1b + 2.2 lb/kg = 1616 X 1 kg/2.2 48) Order: 600 mcg 
= 7.27kg = 7.3keg Supply: 0.3 mg/tab 
Recommended dosage: ratio-proportion 
15 mg/kg/day X 7.3 kg = 109.5 mg/day Convert: | mg = 1,000 mcg 
109.5 mg + 3 doses = 36.5 mg/dose __img _ 0.3 mg 
1,000 mcg X mcg 
Dosage ordered is 60 mg q.8h, which is over the X = 300 meg 
recommended dosage of 36.5 mg/dose. Although 300 meg _ 600 meg 
the total daily dosage is within limits, the q.8h Hige ac tab 
dosage is too high and is not safe. S002 = S00 
300X _ 600 
39 b) 275 lb + 2.2 lb/kg = 275 lb X 1 kg/2.2 bs NIE 
X = 2 tab 


= 125 kg 
15 mg/kg/day X 125 kg = 1,875 mg/day 


dimensional analysis 


| tab L mg 


Because 1,875 mg/day or 1.9 g/day exceeds the tebe 0.3 mg a 1,000 mcg x 600 meg 
recommended maximum dose of 1.5 g/day, you = “ tab = 2 tab 


would expect the order for this adult to be the 


maximum recommended dosage of 1.5 g/day or 
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1,500 mg/day. That could be divided into 3 doses of 
0.5 g q.8h or 500 mg q.8h. 


Review Set 32 from pages 433-445 


1) C; sodium chloride 0.9%, 0.9 g per 100 mL; 308 mOsm/L; isotonic 

2) E; dextrose 5%, 5 g per 100 mL; 252 mOsm/L; isotonic 

3) G; dextrose 5%, 5 g per 100 mL; sodium chloride 0.9%, 0.9 g per 100 mL; 560 mOsm/L; hypertonic 
4) D; dextrose 5%, 5 g per 100 mL, sodium chloride 0.45%, 0.45 g per 100 mL; 406 mOsm/L; hypertonic 
5) A; dextrose 5%, 5 g per 100 mL, sodium chloride 0.225%, 0.225 g per 100 mL; 329 mOsm/L; isotonic 
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6) H; dextrose 5%, 5 g per 100 mL; sodium lactate 0.31 g per 100 mL, NaCl 0.6 g per 100 mL; KCI 0.03 g per 100 mL; 
CaCl 0.02 g per 100 mL; 525 mOsm/L; hypertonic 

7) B; dextrose 5%, 5 g per 100 mL; sodium chloride 0.45%; 0.45 g per 100 mL; potassium chloride 20 mEq per liter 
(0.149 g per 100 mL); 447 mOsm/L; hypertonic 

8) F; sodium chloride 0.45%, 0.45 g per 100 mL; 154 mOsm/L; hypotonic 


Review Set 33 from page 447 


1) 50; 99 2)'°25; 2.25: 3)'25 4)'6.75. 5) 25> 1.125" 6) 150;27- 7) 5041012553) 26,2, 709) 1007s 105.575 


Solutions—Review Set 33 


1) D.NS = 5 g dextrose per 100 mL 
and 0.9 g NaCl per 100 mL 


Dextrose: 
2, eee ing = ‘ 1 L and 
100 mL ~~ 1000 mL 7)  D,)qNS = 10 g dextrose per 100 mL an 
0.225 g NaCl per 100 mL 
100X = 5,000 
0.5L = 0.54 X 1,000 mL/K = 500 mL 
100X _ 5,000 
100 100 Dextrose: 


X = 50 g (dextrose) 10g ~~~ _Xg 


ECE 100 mL 500 mL 
ne . 100X = 5,000 
9g g 
100 mL 1.000 mL 100X _ 5,000 
100X = 900 i aaa 
X = 50 g (dextrose) 
100X _ 900 
100 ~~ ‘100 NaCl: 


X = 9 g (NaCl) 0.225 g ~~ _Xg 


100 mL 500 mL 
LOOX = 112.5 
100X _ 112.5 

100 ~ 100 


X = 1.125 g (NaCl) 


Review Set 34 from pages 457-458 


1) 100 2) 120 3) 83 4) 200 5) 120 6) 125 7) 125 8) 200 9) 75 10) 125 11) 63 12) 24 13) 150 14) 125 15) 42 


Solutions—Review Set 34 


1) (ak OOO mas 30 mL oe 

pain ces 5) 1S-min < 604m /h = 120 mL/h 

otal m ; m 

Totalh ~ 10h  ~ /00mL/h 

6) BS lk, = 2.300, = 2,500 mL 

Total mL 2,000 mL 
3) z Se = 83.3 mL/h = 83 mL/h otal mi 2 500imn 

Total h 24h Toalh. ° 2O0nM ie 125 mL/h 


100 mL 
m 


4) < 60-min/h = 200 mL/h 


Review Set 35 from pages 459-460 
1) 15 2) 10 3) 60 4) 60 5) 10 


Review Set 36 from pages 463-464 


Answers 


“= Chapter 5 


Vv 
Iz X C=R 2)21 3) 50 4) 33 5) 25 6) 83 7) 42 8) 50 9) 50 10) 80 11) 20 12) 30 13) 17 14) 55 15) 40 


Solutions—Review Set 36 


Volume 
Time in min 


1) x x C=Ror x Drop factor = Rate 


Volume in mL divided by time in minutes, multiplied 
by the drop factor calibration in drops per milliliter, 


equals the flow rate in drops per minute. 


V 25 mt 2 ZO SUE ry ; 
2) Loe = wa Xx 16 et/mE = coe = 20.8 gtt/min 
6 


V S0mi <7 
3) Tt XC = Zemin * 90 gtt/mbk = 50 gtt/min 
1 
Recall that when drop factor is 60 mL/h, 
then number of mL/h = number of gtt/min. 
4X x C= WORE y 96 ttm: = 108 — 33.3 otvimin 


TE 60 min 


Review Set 37 from pages 466-467 


6) mL/h 
Drop factor constant 


1) 60 2)1 3)3 
14) 25 15) 11 


4) 4 5)6 


Solutions—Review Set 37 


60 _ 
4) = 14) 
mL/h ae = 200mit/h ; 
7) Drop factor constant gtt/min; 4 = 50 gtt/min 
mL/h a. Webysmnilile : 
8) Drop factor constant gtt/min; 3 = 41.6 gtt/min 15) 
= 42 gtt/min 
mL/h -. 165 mL/h _ : 
9) Drop factor constant gtt/min; 6 27.5 gtt/min 
= 28 gtt/min 
10) sl = gtt/min; eae min = 60 gtt/min 


Drop factor constant 


(Set the flow rate at the same number of gtt/min as 
the number of mL/h when the drop factor is 60 gtt/mL, 


because the drop factor constant is 1.) 


Review Set 38 from pages 467-468 


6) 


9) 


Two 500 mL units of blood = 1,000 mL total 
volume 

mL/h = 2°00 mE — 250 mL/h 

Vv 2 250me 2 _ 250 gtt 

ar SC = 60 min x 260 gti = 3 min 


= 83.3 gtt/min = 83 gtt/min 


Total mL — 1,000 mL ra 

Trova Ol ain = 166.6 mL/h = 167 mL/h 
Cs te 

T 66 min Homa 


= 41.7 gtt/min = 42 gtt/min 


150 


150 mt 150 ott 
45 min. x oats = 3 min = 50 gtt/min 


= gtt/min 7) 50 8) 42 9) 28 10) 60 11) 8 12) 31 13) 28 


500 mL 
20h 


0:5 L = 500 mL; = 25 mL/h; because 


when the drop factor is 60 gtt/mL, then number of 
mL/h = number of gtt/min, so the rate is 25 gtt/min 


650 mL 


10h 7 ©) mL/h 
mL/h oa a , sialyl : 
Drop factor constant gtt/min; a 10.8 gtt/min 


= 11 gtt/min 


A533) 21100" 3) 100933 4) 50 5) 125231 6/125; 125 7) 35 8) 17 9) 25 10) 125 11) 83. 12) 125 13) 200 
14) 150 15) 200 16) 13.5 17) 20; 1.8 18) 22.5 19) 32.5; 2.925 20) 50; 2.25 
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Solutions—Review Set 38 


= = i 
1) Total mL = 3,000 mL Seo stnih 17) D,, = 10% dextrose = 10 g dextrose per 100 m 
p we \ eee Dextrose: 
YxC = Sx 5 gttimt = 728" = 31.2 git/min « 
4 108 a AB 
Bilan 100 mL 200 mL 
oe 100X = 2,000 
mL/h OS inal ne . 
”) Drop factor constant gtt/min; 3 = cus 100X _ 2,000 
100-100 
8) Drop Boas cE = gtt/min; = a = 16.6 gtt/min XK = 20 g (dextrose) 
: NS = 0.9% NaCl = 0.9 g NaCl per 100 mL 
= 17 gtt/min 
NaCl: 
10) oak = SR = 125 mL 0.9 g Xp 
100 mL 200 mL 
13) WOME x 60-min/h = 200 mL/h 100X = 180 
100X _ 180 
iSOmle a 100 ~ 100 
15) ea < 60-«mn/h = 200 mL/h 
ea X = 1.8 g (NaCl) 


16) NS = 0.45% NaCl = 0.45 g NaCl per 100 mL 


0.45 g Xg 
100 mL 3,000 mL 
100X = 1,350 
100X _ 1,350 
100 ~——«:100 
X = 13.5 g (NaCl) 


Review Set 39 from pages 471-474 


1) 42; 6; 142; 47; 12%; reset to 47 gtt/min (12% increase is acceptable) 

2) 42; 2; 180; 45; 7%; reset to 45 gtt/min (7% increase is acceptable) 

3) 42; 4; 200; 67; 60%; recalculated rate is 67 gtt/min; 60% increase is unacceptable—consult physician 

4) 28; 4; 188; 31; 11%; reset to 31 gtt/min (11% increase is acceptable) 

5) 21; 4; 188; 31; 48%; 48% increase is unacceptable—consult physician 

6) 31; 1,350; 10; 135; 34; 10%; reset to 34 gtt/min (10% increase is acceptable) 

7) 50; 3; 233; 78; 56%; 56% increase is unacceptable—consult physician 

8) 33; 3; 83; 28; —15%; —15% slower is acceptable, IV is ahead of schedule, slow rate to 28 gtt/min and observe 
patient’s condition 

9) 13; 10; 60; 15; 15%; reset to 15 gtt/min (15% increase is acceptable) 

10) 100; 5; 100; 100; 0%; IV is on time, so no adjustment is needed 
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Solutions—Review Set 39 


ipa mate, ma MS ott 


1) x x C= 60 min x 26 gtt/meE = 2 att = 41.6 gtt/min = 42 gtt/min (ordered rate) 
12h—-6h=6h 
ay = Recalculated mL/h; poem. = 141.6 mL/h = 142 mL/h 
x x C= qe x 26 gtt/imeE = 12 at = 47.3 gtt/min = 47 gtt/min (adjusted rate) 
at 
ae deed Wo = % of variation; “= 42 = 5 = 0.119 = 0.12 = 12% (within the acceptable 
% of variation); reset rate to 47 gtt/min 
3) x x C= ieee x 26 etme = 1 att = 41.6 gtt/min = 42 gtt/min (ordered rate) 
3 
8h—-4h=4h 
$00 mL — 200 mish; ¥ x C = 200m x 26 gti/sats = 2008 — 66.6 gttimin = 67 gtt/min (adjusted rate) 
3 
pchusted Geena gitimin _ % of variation; ot 6; ee 3 = 0.595 = 0.6 = 60% faster; 
unacceptable % of variation—call physician for a revised order 
6) ~ xC= pene x 5 gtt/mrE = 122 Bt 31.2 gtt/min = 31 gtt/min (ordered rate) 
4 
2,000 mL — 650 mL = 1,350 mL remaining; 16h — 6h = 10h 
Lss0ml = 135 mL/h; ¥ x C = GPE x 1 Ave G28" = 33.7 gtv/min = 34 gtt/min 
4 
Adjusted afimin oe atin — % of variation, ==" = % = 0.096 = 0.10 = 10% 
(within acceptable % of variation); reset rate to 34 gtt/min 
8) ; x C= a et Xx 26 gtt/mak: = west = 33.3 gstt/min = 33 gtt/min (ordered rate) 
3 
Sh-2h=3h 
Ie = 83.3 mL/h = 83 mL/h; 
x x<C= ae x 26 gtt/mrE = Sgt — = 27.6 gtt/min = 28 gtt/min (adjusted rate) 
3 
Adjusted gtt/min — Ordered gtt/min _ OR eatin 28 5 28) = == 045) == 015 = 15% 


Ordered gtt/min 


(Remember that the minus sign indicates the IV is ahead of schedule and rate must be decreased.) Within the 


acceptable % of variation. Slow IV to 28 gtt/min and closely monitor patient. 


Review Set 40 from pages 479-480 


1) 133 2) 133 3) 50 4) 200 5) 100 6) 25 7) 50 8) 200 9) 150 10) 167 11) 133 12) 25 13) 120 14) 56 15) 200 
14)12;3°1 17) 3;3;0.25 18) 0.6; 2-4; 0106 19) 2:18; 10; 2.5 20) 1.5;,0.75; 0.19 
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Solutions—Review Set 40 


Vv 100m oo pe 0 ie 
1) T xC= 45 min x 66 gtt/ S sin 5 
3 


= 133 gtt/min 


Total mL ordered : < 
2) Total min ordered * 60 min/h = mL/h 


133.3 gtt/min 


133.3 gtt/min 


100 mL oe — 400 _ = 
45 min < 66 main/h = a 1333/33 onle/h 
| 
3) x xXC= cat. x 1S gtt/mt = 50 gtt/min 
1 
Total mL ordered : = 
4) aie eaimniordcred 60 min/h = mL/h 
4 
>omL x 66 min/h = 200 mL/h 
1 
V 100m 2 4 _ 400 gtt _ 
11) 7 x C= min x 26 stt/mE = Pp he 
= 133 gtt/min 
16) Ome I mb = 12 mL 
vo 
D me : ; 
a ee mI 3s Tm 
H 40 mig 


Administer 12 mL over at least 3 min. 
1 min = 60 sec 


3 nati X 60 sec/miti = 180 sec 


12 mL X mL 
180 sec 15 sec 
180X = 180 
180X _ 180 
180 ~— 180 


X = | mL (per 15 sec) 


Review Set 41 from pages 481-482 


17) 


18) 


3 
D _ 0 mg a niptayi ete 
HX 1 = Some * 1 min 3 min 
1 


Administer 3 mL over 3 min. 
1 min = 60 sec 


3 main X 60 sec/miti = 180 sec 


Sms X mL 
180 sec 5 sec 

180X = 45 

180K 45. 

180 ~ 180 

X = 0.25 mL (per 15 sec) 

D _ 6 mgs — © 
H XQ = omg * | mb = 75 mL 
D _ 6 me eee : 
pos Woe 1 min = 2.4 min 


1 min = 60 sec 


2.4 mimi X 60 sec/mini = 144 sec; 


0.6 mL X mL 
144 sec ae 


15 sec 
144X = 9 
WEED 
144 ~ 144 
X = 0.062 mL 


X = 0.06 mL (per 15 sec) 


1) 5 hand 33 min 2) 10h 3) 6h and 24 min 4) 12; 0400 the next morning 5) 16; 0730 the next morning 6) 3,000 


7) 260 8) 300 9) 600 10) 360; 2400 (midnight) 


Solutions—Review Set 41 


Total volume 


1) Time = ih = Total h 
500 mi 
90 mt/h ~ 2>> 5 


0.55 kh X 60 min/K = 33 min 
5.5 h = 5h and 33 min 


Total volume 


2) Time = mL/h 


= Total h 


4) 


Total volume 


Time = Ch = Total h 
1,200mi _ yop 
100 mt/h = 


2400 h — 1600 h = 8 h (until midnight) 


12h — 8h = 4h (into next day) 


Completion time = 0400 (the next morning) 


Liste ee 
XQ= x FmL ate 3 mL 


Hint: Go back to Chapter 5, Figure 5-1, and look at the 


24-hour clock. 
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5) ‘Time = 2 olume — Total h 


mL/h 


2,000 mi _ 
125 mtfh ~ 1Oh 


2400 h = 23 h and 60 min 
23h 60 min — 15 h 30 min = 8 h 30 min (until midnight) 
16h = 15 hand 60 min 
15 h 60 min — 8h 30 min = 7 h 30 min (into the next day) 


Completion time = 0730 (the next morning) 
6) Total hours X mL/h = Total volume 
24h X 125 mL/k = 3,000 mL 
7) Total hours X mL/h = Total volume 


4k X 65 mL/kK = 260 mL 


Practice Problems—Chapter 15 from pages 484—487 


1) 17 2) 42 3) 42 4)8 5) 125 6) Assess your patient and the pump. If the pump is programmed at 125 mL/h and is 
plugged in, discontinue the IV pump and confer with your supervisor to implement your backup plan. 7) 31 8) 42 

9) Assess patient. If stable, recalculate and reset to 50 gtt/min; observe patient closely. 10) 3,000 11) Abbott Laboratories 
12) 15 gtt/mL 13) 4 


14) mL/h = OE = 125 mL/h 
mL/h i >, UP enNeey 
Drop factor constant gtt/min: a = 31.2 gtt/min = 31 gtt/min 
LP Sy32 gtt 
IB) Dee 5 ott = Tam = 3!.2 gtt/min = 31 gt/min 


ee min 
16) 1930 (or 7:30 PM) 17) 250 18) Recalculate 210 mL to infuse over remaining 2 hours. Reset IV to 26 gtt/min and 
observe patient closely. 19) 125 20) 100 21) Dextrose 2.5% (2.5 g per 100 mL) and NaCl 0.45% (0.45 g per 100 mL) 
22) 25; 4.5 23) A central line is a special catheter inserted to access a large vein in the chest. 24) A primary line is the [V 
tubing used to set up a primary IV infusion. 25) The purpose of a saline/heparin lock is to administer [V medications 
when the patient does not require continuous IV fluids. 26) 10; 5; 0.5; 0.13 27) The purpose of the PCA pump is to allow 
the patient to safely self-administer IV pain medication without having to call the nurse for a p.r.n. medication. 

28) Advantages of the syringe pump are that a small amount of medication can be delivered directly from the syringe and 
a specified time can be programmed in the pump. 29) Phlebitis and infiltration 30) every 30 min to | h, according to 
hospital policy 31) This IV tubing has two spikes—one for blood, the other for saline—that join at a common drip 
chamber, or Y connection. 32) 14 33) 21 34) 28 35) 83 36) 17 37) 25 38) 33 39) 100 40) 33 41) 50 42) 67 43) 200 
44) 8 45) 11 46) 15 47) 45 48) 62.5 mL. The IV will finish in less than 30 minutes. [V will run out. Advise relief nurse 
to monitor IV, discontinue bag when complete, and plan to flush and cap the saline lock. 49) 1250 (or 12:50 pm) 

50) Prevention: This error could have been prevented had the nurse carefully inspected the [V tubing package to 
determine the drop factor. Every IV tubing set has the drop factor printed on the package, so it is not necessary to 


memorize or guess the drop factor. The IV calculation should have looked like this: 


9) 288 ; i 
<C = mae x 26 ett/mt = 120 git = 41.6 gtt/min = 42 gtt/min 
3) 


Al< 


With the infusion set of 20 gtt/mL, a flow rate of 42 gtt/min would infuse 125 mL/h. At the 125 gtt/min rate the nurse 


calculated, the patient received three times the IV fluid ordered hourly. Thus, the patient actually received 375 mL/h of IV 


fluids. 
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Solutions—Practice Problems—Chapter 15 13) 
1) 100 mL/h = 100 mL per 60 min 16) 
Vv E00 get a _— 100 gtt _ 
7. C= pean 16 gtvmik = (in = 16.6 gtt/min 
; 17) 
= 17 gtt/min 
TotalmL _ 1,000mL _ a 
2) (ccs Paik 41.6 mL/h = 42 mL/h 
drop factor is 60 gtt/mL; 42 mL/h = 42 gtt/min 18) 
5) 1800 — 1000 = 800, or 8h 
Total mL — 1,000 mL 
Teal pe neh 9 1 mR 
6) After | h, there should be 875 mL remaining (1,000 mL 
— 125 mL = 875 mL). The IV is running too fast and is ahead 
of schedule. Assess your patient and the pump. Confirm that the 
IV pump is correctly programmed for 125 mL/h, and check to be 
sure that it is plugged in. If so, consider that it may need 
recalibration or that it has a mechanical or electrical failure. 19) 
Discontinue the [V pump and confer with your supervisor to 
ps 
implement your backup plan: replace the TV pump with another 2) 
one or with a straight gravity-flow IV system until another IV 
pump can be located. 
7) 1,000 mL + 2,000 mL = 3,000 mL; 2) 
TotalmL _ 3,000 mL 
Tomb) 9 24nn eh 
Vv SAsmniiee| = 125g6t . 
7 Xx C= 60 min PS gmt, le etl min 
= 31 gtt/min 
Vv es 1Sale _ 125 gtt 
8) TX C™ go min x 26 stm = 37 
= 41.6 gtt/min = 42 gtt/min 
Total mL 1,000 mL scl 
9) Toalk = 6h OO L/h = 167 mU/h 26) 
Vv 167m, Sieve 
7T*C= 6 min 718 ptlitat = = 417 ett/min 
= 42 gtt/min 


200 


TotalmL — 300mL 
Totalh ~~ 4h 
I 


6h — 2h = 4h remaining; 


= 200 mL/h 


50 
Vv S00 _ 200 git 
ir oS 66 min x 15 gtt/mb = A min 
1 


= 50 gtt/min 
Adjused gtt/min — Ordered gtt/min 
Ordered gtt/min 


iO) = 4D ; 
"s = x = 0.19 = 19% increase; 


= % variation: 


within safe limits of 25% variance 
Reset infusion rate to 50 gtt/min. 


10) q.4h = 6 times per 24 h; 6 X 500 mL = 3,000 mL 


1530 + 4h = 1530 + 0400 = 1930; 1930 — 1200 
= 7:30 PM 
TotalmL _ S00 mL _ 195 mh 


Total h 4h 
1730 — 1530 = 200, or 2h 
125 mL/K X 2h = 250 mL 


Totalimls as 210ml 
Totalh = 2h ~~ 105 mL/h 


1 
x xXC= ani x 1S gtt/mE = we att = 26.2 gtt/min 
4 


= 26 gtt/min 
Adjusted gtt/min — Ordered gtt/min 
Ordered gtt/min 


26 — 31 _ = = -0.161 = —0.16 = —16% decrease; 


within safe limits 


= % of variation: 


Reset infusion rate to 26 gtt/min. 


Notalimiys S00m as 
Tolh ~ 4h ~ [29 mL/h 


Total mL ordered 
Total min ordered 


x 60 min/h = mL/h 


5 


30 mL y 66 min/h = 100 mL/h 


30 vam 
] 


Dextrose 5% = 5 g per 100 mL; NaCl 0.9% = 0.9 g 


per 100 mL 
Dextrose: NaCl: 
TOME 0 mL TOO mE =~ 560m 

100X = 2,500 100X = 450 

100X _ 2,500 100X _ 450 

100 ~~ ——-:100 100 100 
= 25 g (dextrose) x=. 2 (NaC) 

D 56 me 10 


ll 


Hou) Sarees | min 7 min = 10 min 
1 


5 
D me 5 
7 Os ImbL = 7 mL =5 mL 
| 
Smily X mL 
10 min 1 min 
10X = 
0X _ 5. 
LO ao 
X = 0.5 mL (per min) 


Give 50 mg per 10 min, or 5 mL per 10 min; 


0.5 mL/min 


0.5 mL X mL 
60 sec 15 sec 
60X = 7.5 
60X _ 15 
60 60 


X = 0.125 mL = 0.13 mL (per 15 sec) 


32) 


33) 


34) 


35) 


TotalmL — 1,000 mL e 48) 
Tonk hohe 83.3 mL/h = 83 mL/h: 

Mu 83 me _ 83 att 

T ee 60 min x 16 gtt/mb = 6 min 


= 13.8 gtt/min = 14 gtt/min 


¥ x C= a x 5 atta = Bat 
= 20.7 gtt/min = 21 gtt/min 49) 
M xc = Rat x 20 atti = Stat 
3 
= 27.6 gtt/min = 28 gtt/min 
; xC= 88 za x 66 ett/mk = 83 gtt/min 


~ 60 min 
1 
Remember: If the drop factor 1s 60 gtt/mL, 


then number of mL/h = number of gtt/min, 


so 83 mL/h = 83 gtt/min. 


Review Set 42 from page 493 


Answers sss Chapter 15 


Think: Flow rate is 125 mL/h. You will be gone 

30 min, or 4 hour. 

125 mL/K X 0.5 K = 62.5 mL 

Alert your relief nurse that the IV will likely run out 
before you return and to prepare to discontinue the bag 


and flush and cap the saline lock. 


40( ye 
75 man = 55 h or 5 h and 20 min 


0730 + 0520 = 1250 (or 12:50 pm) 


1) 0.68 2) 2.35 3) 0.69 4) 1.4 5) 2.03 6) 1 7) 1.67 8) 0.4 9) 1.69 10) 0.52 11) 1.11 12) 0.78 13) 0.15 14) 0.78 
15) 0.39 16) 0.64 17) 0.25 18) 1.08 19) 0.5 20) 0.88 


Solutions—Review Set 42 


1) 


2) 


3.031 Sei 


ht (in) X Ib 36 X 40 
Household: BSA (m?) = J ESS Lay x. 


ht (cm) * wt (kg) 


190 * 105 
Metric: BSA (m?) = J os J 3,600. 


3,600 


Review Set 43 from pages 495-497 
1) 1,640,000 2) 5.9; 11.8 3) 735 4) 15.84; 63.36 5) 250 6) 0.49; 122.5; Yes; 2.5 7) 0.89; 2.9; Yes; 1.2 8) 66; 22; Yes 
9) 198: Yes; 990 10) 612; 612; 1,224; 2,448 11) 8.1; 24.7 12) 67-167.5; 33.5-83.8; Yes 13) 8-14.4; Yes 14) 0.82; 

2,050; Yes; 2.7; 102.7; 51 15) 1.62; 4,050; Yes; 5.4; 105.4; 53 


Solutions—Review Set 43 


1) 
2) 


3) 
4) 


2,000,000 units/at? < 0.82 af? = 1,640,000 units 6) 
10 mg/af/day X 0.59 mt? = 5.9 mg/day 

(minimum safe dosage) 

20 mg/nt/day X 0.59 mt? = 11.8 mg/day 

(maximum safe dosage) 

500 mg/at? X 1.47 nt? = 735 mg 

6 mg/nt?/day X 2.64 wf? = 15.84 mg/day 8) 


15.84 mg/day x 4 days = 63.36 mg 


ei? = V0.459... = 0.678 m? = 0.68 m? 
Tn = V5.541... = 2.354 m? = 2.35 m? 


ht (in) X Ib 
Household: BSA (m2) = jee i 


gs 05 80) ae a 
Pas = alagaq = -V 0.239... = 


0.489 m? = 0.49 m? 


250 mg/at? X 0.49 nf? = 122.5 mg; dosage is safe 


D _ 122.5 mg 
Tig oe 50 me 


150 mg/nt?/day < 0.44 mt? = 66 mg/day 


aim 4S all — 


66 mg 
3 doses 


= 22 mg/dose; dosage is safe 
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9) 


10) 


11) 


14) 


Answers ‘ese: Chapter 16 


900 mg/nt?/day X 0.22 nt? = 198 mg/day; 

dosage is safe 

198 mg/day < 5 days = 990 mg 

600 mg/m? x 1.02 nf? = 612 mg, initially 

300 mg/nt? X 1.02 nt? = 306 mg (per q.4h dose): 

306 mg X 2 doses = 612 mg (for 2 q.4h doses) 

q.12 h is 2 doses/day and 15) 
2 doses/day < 2 days = 4 doses 

306 mg X 4 doses = 1,22 
224 mg = 2,448 mg (total) 


4 mg (for 4 q.12h doses) 
olWines 6l2ime srl: 
10 mg/at? X 0.81 af? = 8.1 mg (bolus) 

30.5 mg/nf/day X 0.81 a? = 24.7 mg/day 


: ht x wt (kg 
Metric: BSA (m?) = a a 2 = 


100 x 24 2,400 7 
. 3,600 Jz = 0.666... = 


OS omnes =" 0:82am 


2,500 units/at? X 0.82 nt? = 2,050 units; 
dosage is safe 


Review Set 44 from pages 500-501 


1) 87; 2; 48 2) 75; 


3; 57 3) 120; 3; 22 4) 80; 6; 44 5) 60; 1; 31; 


10) 7.5; 88.5 


Solutions—Review Set 44 


1) 


4) 


Total volume: 50 mL + 15 mL = 65 mL 


6) 

V 65 mt s _ 
T sae ~ 45 min X 60 gtt/meE = 
wo gt = 86.6 gtt/min = 87 gtt/min 

60 
2 x Q= ee x 2 mL = 2 mL (medication) 
Volume IV fluid to add to chamber: 
Oil, = Vil, = Aine, 
Total volume: 50 mL + 30 mL = 80 mL 
80 mL per 60 min = 80 mL/h 


rea ee 10 mL = 

6 mL (medication) 

Volume IV fluid to add to chamber: 
50 mL — 6mL = 44 mL 


2,050 units 2,050 


a ax roll, = Was inal, 


D 

lige as 
= 2.7 mL 

2.7 mL (Oncaspar) + 100 mL (D,W) = 
102.7 mL (total volume) 


em = 51.3 mL/h = 51 mL/h 


. s /ht (cm) * wt (kg) 
Metric: BSA (m7?) = = 3.600 2 = 
ee ER Se = 

J 3,600 ee = er 


KOU Sim? — 162me 
2,500 units/p? < 1.62 mt? = 4,050 units; 


dosage is safe 


D — 4,050 warts 4,050 sees 
7 XO] se Ximbe=., mb =54mb 


5.4 mL (Oncaspar) + 100 mL (D,W) = 

105.4 mL (total volume) 

105.4 mL 
2h 


= 52.7 mL/h = 53 mL/h 


SO 5G)I23 2357) 22 85) 234599) 7e2-36.8 


50 mL X mL 
60 min 30 min 
60X = 1,500 
60X _ 1,500 
60 60. 


X = 25 mL (total volume) 


50 mg 
425 mg 


x 1 mL = 2 mL (medication) 


qo 
x 
(2) 


Volume IV fluid to add to chamber: 
25 mle Sam 


85 mL X mL 
60 min eae 40 min 
60X = 3,400 
60X _ 3,400 
60  ~—-60 


X = 56.6 mL = 57 mL (total volume) 


12 
600 mg 


D 
aX Q= 50 me x 1 mL = 12 mL (medication) 
1 


Volume IV fluid to add to chamber: 
a Mb, = al, = 4!) inal, 


Answers “seseemems Chapter16 657 


9) 6 ml. a Kot Hint: Add the medication to the volume control 
60X = 2,640 chamber, and fill with IV fluid to the 44 mL mark. 
60X _ 2.640 The chamber measures whole (not fractional) mL. 
60 60 
X = 44 mL (total volume) 10) 48 mL/K X 2% = 96 mL (total volume) 
D _ 720 mg : _ 720 D 75 wg 75 
H <0 = 900 x WmL = 79 mL H XQ = tes x WmL = 75 mL = 7.5 mL 
10 
= 7.2 mL (medication) Volume IV fluid to add to chamber: 
Volume IV fluid to add to chamber: Yes ial, = Fe Serine, = 83S) ill 


AA ml 7.2 mL) — 36.8 mi 


Review Set 45 from page 505 


1) 4 2) 25 3) 1,600; 67 4) 1,150; 48 5) 1,800; 75 6) 350; 15 7) 3.5 or 4; 11.6 or 12 8) 2.6 or 3; 65 9) 2.3 or 2; 35 
10) This order should be questioned, because normal saline is an isotonic solution and appears to be a continuous infusion 


for this child. This solution does not contribute enough electrolytes for the child, and water intoxication may result. 


Solutions—Review Set 45 


100 mg 400 mg 
1) 1 mL aS Xx mL 
100X = 400 
100X _ 400 
100 100 
X = 4mL 


3) 100 mL/kg/day X 10 kg = 1,000 mL/day for first 10 kg 
50 mL/kg/day X 10 kg = 500 mL/day for next 10 kg 
20 mL/kg/day X 5 kg = 100 mL/day for remaining 5 kg 
Total = 1,600 mL/day or per 24 h 


1,600 mL 
24h 


4) 100 mL/kg/day x 10 kg = 1,000 mL/day for first 10 kg 
50 mL/kg/day X 3 kg = 150 mL/day for next 10 kg 
Total = 1,150 mL/day or per 24h 


1,150 mL 
24h 


5) 77 Ib + 2.2 Ib/kg = 7716 X 1 kg/2.2 & = 35 kg 
100 mL/kg/day X 10 kg = 1,000 mL/day for first 10 kg 
50 mL/kg/day X 10 kg = 500 mL/day for next 10 kg 


= 66.6 mL/h = 67 mL/h 


= 47.9 mL/h = 48 mL/h 


20 mL/kg/day < 15 kg = 300 mL/day for remaining 15 kg 
Total = 1,800 mL/day or per 24 h 


1,800mL _ 
4h 75 mL/h 
100 mg 350 mg 30 mg 350 mg 
D VA ea TmL X mL 
100X = 350 30X = 350 
100X _ 350 30X _ 350 
100 ~—:100 30 30 


X = 3.5 or 4 mL (min. dilution volume) X = 11.6 or 12 mL (max. dilution volume) 


658 Answers “sme: Chapter 16 


Practice Problems—Chapter 16 from pages 507-512 

1) 1.17: 1.8-2.3: Yes; 2: 0.5 2) 0.51; 41; 0.82 3) 0.43; 108 4) 2.2 5) 0.7 6) 350 7) one of each (one 100 mg capsule and 
one 250 mg capsule) 8) 0.8; 2,000 9) 2.7 10) No 11) 1.3; 26 12) 13 13) 1.69 14) 1.11 15) 0.32 16) 1.92 17) 1.63 

18) 0.69 19) 1.67 20) 0.52 21) 560,000 22) 1,085; 1.09 23) 1.9-3.8 24) 8 25) 40 26) 45; 90; 4.2; 25.8 27) 58.8 

28) 60; 60; 1.9; 43.1 29) 22.8 30) 10; 33 31) 200 32) 6.2; 37.8 33) 130.2 34) 1,000; 42 35) 1,520; 63 36) 1,810; 75 
37) 1,250; 52 38) 240; 10 39) 1,500-1,875; 250-312.5; Yes; 2.8 40) 35; 2.8; 32.2 41) 12.3; 1,230; 308; Yes; 6.2 

42) 23; 6.2; 16.8 43) 330-495; 110-165; Yes; 3.3 44) 25; 3.3; 21.7 45) 1,800-2,700; 300-450; No; exceeds maximum 
dose; do not give dosage ordered. 46) Consult physician before further action. 47) 25; 2,500,000—6,250,000; 
416,667-1,041,667 48) Yes; 2.6 49) 20; 2.6; 17.4 

50) Prevention: The nurse made several assumptions in trying to calculate and prepare this chemotherapy quickly. The 
recording of the weights as 20/.45 was confusing. The nurse interpreted the 20/.45 notation to indicate the patient's weight 
in pounds or kilograms, as was done in the adult unit. Notice the period before the 45, which later the physician stated 
was the calculated BSA, 0.45 m?. Because no unit of measure was identified, it was unclear what those numbers really 
meant. Never assume; always ask for clarification when notation is unclear. Additionally, the actual volume drawn up was 
probably small in comparison to most adult dose volumes that this nurse prepares. The amount of 1.6 mL likely seemed 
reasonable to the nurse. Finally, this is an instance in which the person giving the medication, the physician, prevented a 
medication error by stopping and thinking what was a reasonable amount for this child and questioning the actual 
calculation of the dose. Remember: The person who administers the medication is the last point at which a potential error 


can be avoided. 


Solutions—Practice Problems—Chapter 16 


i 85 
ee ee je x wt (Ib) _ 3 ae 


Shill 
= Jey = 1.357... = 1165 m? = 1.17 m2 


Recommended dosage range: 3) BSA = 0.43 m? 
1.5 mg/m? X 1.17 wn? = 1.8 mg 250 meg/at?/day X 0.43 af? = 107.5 mcg/day 
2 mg/at? X 1.17 wf? = 2.3 mg = 108 mcg/day 
Ordered dosage is safe. D _ 108 meg — 1,080 
4 XO 500 mcg 10 mL = <9 mL 
1 mg 2 mg 
1 mL X mL = 2.16 mL = 2.2 mL 
X=2 
val 6) 0.5 g/at? X 0.7 wf = 0.35 2 
Gye? mol an 0.35 g = 0.350. = 350 mg 
2 mL X mL — 
60 sec ~< 15 sec 8) BSA = 0.8 m? 
60X = 30 2,500 units/at? X 0.8 wm? = 2,000 units 
60X 30 
60 = 60 D _ 2,000 units 2,000 
9) HX Q= 7p ot ml = 759 mL 


Xx = 0.5 ml (per 15 sec) BG Wie one 
= 2.66 mL = 2.7 n 


)) BSA = 0.51 m? 
10) Dose amount exceeds child maximum IM volume 
80 mg/nt’*/day < 0.51 a? = 40.8 mg/day ret : 
per injection site; give in 2 injections. 
= 41 mg/day 


; ht (em) X wt (kg) 
D 41 me : ye pa 
po OS 50 mg < lira, = = mL = 0.82 mL 11) Metric: BSA (m*) \/ 3,600 iF 


140 X 43.5 _ 6.090) ay i 
J 3,600 3 ay EA ste 
1:30 m? = 1.3 m2 
20 mg/m? X 1.3 wf? = 26 mg 


12) 


13) 


15) 


19) 


22) 


24) 


25) 
26) 


27) 


28) 


Dx Q= 288 x 1 mL = 13 mL 


Convert 5 ft 6 in to total in: 60 in + 6 in = 66 in 


Household: BSA (m?*) = ht on a (Ib) _ 


66 X 136 8.976 
See ee oe We = 
J 3,131 eae 2.866... = 


1.693 m2 = 1.69 m? 


f y ht (cm) X wt (kg) 
Metric: BSA (m?) = : 3.600 = 
60x 6 _ | 360 a 
J 3,600 ~— \3,600 voi 


OS TOmn2 = 0:32 me 


lin = 2.5 cm 


lin = 64 in 
2.5 cm Xcm 
X = 160 cm 


; 2 ht (em) X wt (k 
Metric: BSA (m2) = on ee ee 
WO0C 6312" 10-080 eg 
Ni icon) 


1.673 m? = 1.67 mn? 

500 mg/nt? X 2.17 wf? = 1,085 mg 

1,085 mg = 1.085. = 1.085 g = 1.09 g 
ee, 


6 mg/m? X 1.34 nt? = 8.04 mg = 8 mg 
8 mg/day < 5 days = 40 mg 
Total volume = 30 mL + 15 mL = 45 mL 


IV pump flow rate if time is less than 1 h: 
Total mL ordered . _ 
Total min ordered ~~ OO Min/by=mlL/h 


_ 45 mL PE weet ek 
Flow rate: 20 < 66 mint/h = 90 mL/h 


= 4.2 mL (medication) 

30 mL (total solution) — 4.2 mL (med) 

= 25.8 mL (D,NS) 
Note: Add 4.2 mL med. to chamber and fill with 
DNS to 30 mL. 
4.2 mL/des€ X 2 deses/day = 8.4 mL/day 

8.4 mL/day < 7 days = 58.8 mL (total) 
Total volume: 45 mL + 15 mL = 60 mL 
Flow rate: 60 mL 60 min/h = 60 mL/h; or more 


60 nam 
simply, 60 mL/60 min = 60 mL/h 
D _ 285 mg _ 1425 
H XQ = G5iag X 0.5 mL = Ge~ mL 
= 1.9 mL (med) 


Volume of IV fluid: 45 mL — 1.9 mL = 43.1 mL 


29) 


30) 


31) 


35) 


36) 


38) 


39) 


40) 


Answers “mes Chapter 16 


1.9 mL/desé x 3 deses/day = 5.7 mL/day 
5.7 mL/day < 4 days = 22.8 mL (total) 


10 
D 50 pag 
ay Si 50 mg x 1 mL = 10 mL (med) 


65 mL X mL 
60 min = 


40 min 
60X = 2,600 
60X _ 2,600 
60 ~~—S-60 


X = 43.3 mL = 43 mL 
43 mL (total solution) — 10 mL (med) = 
33 mL (D, 0.33% NaCl) 
10 mL/desé 4 deses/day = 40 mL/day 
40 mL/day x 5 days = 200 mL 
100 mL/kg/day < 10 kg = 1,000 mL/day for first 10 kg 
50 mL/kg/day < 10 kg = 500 mL/day for next 10 kg 
20 mL/kg/day * | kg = 20 mL/day for remaining | kg 
Total = 1,520 mL/day or per 24 h 


1,520mL _ = 
EE = 63.3 mL/h = 63 mL/h 


78 Ib + 2.2 Ib/kg = 78 X 1 kg/2.2 W = 35.45 kg = 35.5 kg 
100 mL/kg/day x 10 kg = 1,000 mL/day for first 10 kg 
50 mL/kg/day X 10 kg = 500 mL/day for next 10 kg 
20 mL/kg/day * 15.5 kg = 310 mL/day for remaining 15.5 kg 
Total = 1,810 mL/day or per 24 h 


1,810 mL 
24h 


= 75.4 mL/h = 75 mL/h 
2,400 g = ZY =2.4kg 
100 mL/kg/day X 2.4 kg = 240 mL/day 


240 mL 
24h 


Safe daily dosage range: 
100 mg/kg X 15 kg = 1,500 mg 
125 mg/kg X 15 kg = 1,875 mg 


= 10 mL/h 


Safe single dosage range: 


(00 eee ' 
6 doses = 200 mg/dose 
Leis. 
Gas 312.5 mg/dose 


Yes, the dosage is safe. 


1 g = 1,000 mg 
D _ 275 mg E2750 = of 
ee = 1,000 mg x 10 mL = 799 ML = 2.75 mL = 2.8 mL 


IV fluid volume: 


53 mL X mL 
60 min 10 min 
60X = 2,120 
60X _ 2,120 
60  ~—-60 


xX = 35.3 mb = 35 mL 
35 mL (total) — 2.8 mL (med) = 32.2 mL (D, 0.45% NaCl) 
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45) Safe daily dosage range: 

200 mg/kg X 9 kg = 1,800 mg 
300 mg/kg X 9 kg = 2,700 mg 
Safe single dosage range: 


1,800 mg 
6 doses 
2,700 mg 
6 doses 


300 mg/dose 


= 450 mg/dose 
Dosage is not safe; exceeds maximum safe dosage. 
Do not give dosage ordered; consult with 
physician. 
47) 55 lb = 2.2 lb/kg = 55 Wb X 1 kg/2.2 lb = 25 kg 
Safe daily dosage: 
100,000 units/kg < 25 kg = 2,500,000 units 
250,000 units/kg X 25 kg = 6,250,000 units 


Review Set 46 from pages 528-529 


48) 


49) 


Safe single dosage: 


20 a 416,666.6 units/dose 
6 doses 


= 416,667 units/dose 
6,250,000 units — 1,041,666.6 units/dose 
6 doses 


= 1,041,667 units/dose 


Yes, dosage is safe. 


BX Q = 2ecetueis x 1 mL = 2.62 mL = 2.6 mL 


200,060 units 
0 min S20 min 
60X = 1,200 
60X _ 1,200 
60 60 
Xx = 20 mE 


20 mL (total) — 2.6 mL (med) = 17.4 mL (D,NS) 


1) 40 2) 14 3) 10 4) 19 5) 48; Consult physician; per policy, you may be directed to stop this infusion if physician does 
not respond immediately. 6) 16 7) 75; 6,000; 6; 1,350; 14 8) 6,000; 6; 300; 3; 17 9) 3,000; 3; 150; 1.5; 19 10) Continue 
the rate at 19 mL/h. 11) Yes; 10 12) 25 13) no bolus required 14) 8 15) Hold insulin infusion * 60 min and check 


blood glucose every 15 min until greater than or equal to 80 mg/dL. 


Solutions—Review Set 46 


. 1 40 
bo Bx Q = ees x 1,000 mL = 22 mL 
35 : 1 
= 40 mL/h 
<< 1 
4) 2x Q= Beene? x 500 mL = 4? min 
80 


= 18.7 mL/h = 19 mL/h 


Reset infusion rate: 4 units/kg/h * 75 kg 
= 300 units/h (increase) 
D 300 uarts/h 


H * 2 = 35 900 units 
100 


1 
< 250 mL = 2 mL/h 


= 3 mL/h 
14 mL/h + 3 mL/h = 17 mL/h 


Reset infusion rate to 17 mL/h 


i ] 
5) Px Q= Sethu? x 1,000 mL = 2° mL/h = 48 mL/h 
2 9) Rebolus: 40 units/kg < 75 kg = 3,000 units 
The IV is infusing too rapidly. The physician should D 3,000 units 
HX Q = Toetuni * 1 mL = 3 mL 


be called immediately for further action. 


16 


D 800 wnits/h : 300 
6) 7XQ ~ 25,000 unit x 566 mL =, mL/h = 16 mL/h 
50 1 


7) 165 lb + 2.2 Ib/kg = 16516 X 1 kg/2.2 lb = 75 kg 


Initial heparin bolus: 80 units/kg X 75 kg = 6,000 units 


D 6,000 untts es 
HX Q = Toegunre * | mL = 6 mL 


Initial heparin infusion rate: 18 units/kg/h X 75 kg 


= 1,350 units/h 


D 


Dx Qs 1,350 waits/h 


“100 


= 13.5 mL/h = 14 mL/h 
8) Rebolus: 80 units/kg < 75 k¢é = 6,000 units 


I 
<x 230 mL = i mL/h 


Reset infusion rate: 2 units/kg/h X 75 kg 


= 150 units/h (increase) 


D = sOusish a: _ 150 

H X Q = a5 ¢00 une * 250 mL = 459 mL/h 
100 

= 1.5 mL/h 


17 mL/h + 1.5 mL/h = 18.5 mL/h = 19 mL/h 


Reset infusion rate to 19 mL/h 


12) Fe) Om) = Rio) 
25 unt 
cunt) x 190 mL = 25 mL/h 


1) ae X Ome) Ranh) 


puer/h 196 mL = 8 mL/h 


Review Set 47 from pages 536-537 


Answers S&=essenesse: 


Chapter 17 


1) 2; 120 2) 1; 60 3) 1.5; 90 4) 90; 360; 0.4; 24 5) 1,050; 0.66; 39.6 6) 142-568 7) 0.14-0.57 8) Yes 9) 4 


10) Yes 11) 100; 25 12) 1 13) 0.025 14) 25 15) Yes 


Solutions—Review Set 47 


4 
2600 mg x 1,800mL = 


2 mL/mim < 60 mm/h = 120 mL/h 


1) AxQ= 


= NIRV 


i 
2) = A x Q= tim x 250 mL = 4 mL/min = | mL/min 
2 | 
1 mL/min X 60 min/h = 60 mL/h 
u i ; 
53) 2 Oi 2a mck x 500 mL = f mL/min 


1.5 mL/min 


1.5 mL/mim < 60 miti/h = 90 mL/h 


4) 198 lb = 2.2 lb/kg = 198 Uh X 1 kg/2.2 & = 90 kg; 


4 mcg/kg/min X 90 kg = 360 mcg/min 


360 meg/min = .360. = 0.36 mg/min 
ee 


0.36 mé/min 
H * Q = "450 wg 
9 


x 500 inal, = 7s mL/min 
= 0.4 mL/min 
0.4 mL/min < 60 min/h = 24 mL/h 

5) cg/kg/min * 70 kg = 1,050 mcg/min 


1,050 mcg/min = 1.050. = 1.05 mg/min 
wy 


1.05 nxg/min ? cs 
HX Q= 800 axe x 360 mL = 
8 


= 0.656 mL/min = 0.66 mL/min 


mL/min 


0.66 mL/min < 60 mami/h = 39.6 mL/h 


Ge 125 1b = 22 Ib/ke = 
= 56.8 kg 


Minimum: 2.5 mcg/kg/min X 56.8 kg = 142 mcg/min 


Maximum: 10 mcg/keg/min X 56.8 kg = 568 mcg/min 


7) Minimum: 142 mcg/min = .142. = 0.142 mg/min 
wy 
= 0.14 mg/min 
Maximum: 568 mcg/min = .568. = 0.568 mg/min 
a 


= 0.57 mg/min 


mL/min = 2 mL/min 


125 I X 1 kg/2.2 hb = 56.81 kg 


8) 


9) 


10) 


11) 


Da 
co mes 


D me 
ROE < 500 mL = 15 mL/h 


D ms 
599 X 500 = 2 


500D E 
300 
SOO a 


500D 7,500 


500. 500 
D = 15 mg/h 


15 mg/K 
60 min/K 


Yes, the order is within the safe range of 0.14 to 


0.57 mg/min. 


= 0.25 mg/min 


D = 
yo aR 


D mg/h Res 
3006 mg * 500 mL = 60 mL/h 


1D. 
2,000 


500D 00 
3,000 1 


500D = 120,000 
500D _ 120,000 


x 500 = 60 


500 500 
D = 240 mg/h 


240 mg/K 
60 min/K 


= 4 mg/min 
Yes, 4 mg/min is within the normal range of 2 to 
6 mg/min. 


Bolus: 
50 


2x Q = 28 x 500 mL = 2 mL = 50 mL 


20 ¢ 
1 
Total mL 50 
Total min * 60 min/h = 30 mi x 66 minh 
= 100 mL/h 


Continuous: You know that 50 mL contains 2 g; 


therefore, 


D 
yw O-k 
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12) 1 milliunit = 0.001. = 0.001 units 1,000D _ 150 
ee, 10 ] 
a ; 
2X Q = 200 vatsmn x 250 mL = 22 mL/min 1,000D = 1,500 


= (0.0166 mL/min = 0.017 mL/min 1,000D _ 1,500 


1,000 1,000 
0.017 mL/mitt X 60 mit/h = 1.02 mL/h = i mL/h D = 1.5 mg/h 
D 
13) —~XQ=R 1.5 mg/K _ Alen? 
H sonia = oo een 


D mg/h = 
a oe 14) 0.025 mg/min = 0.025. = 25 meg/min 


Review Set 48 from pages 540-541 
1) 33; 19 2) 40; 42 3) 25; 32 4) 50; 90 5) 50; 40 6) 100; 100 7) 200; 76 8) 200; 122 9) 17; 21 10) 120; 112 


Solutions—Review Set 48 


1) Step 1 IV PB rate: ¥ x C = WORE 16 eat = 
1° gtt/min = 33.3 gtt/min = 33 gtt/min 
Step 2 Total IV PB time: q.4h = 6 times per 24h; 6 X 30 min = 180 min; 
180 min + 60 min/h = 180 man X 1 h/60 man = 3h 
Step 3 Total [V PB volume: 6 X 100 mL = 600 mL 
Step 4 Total regular [V volume: 3,000 mL — 600 mL = 2,400 mL 
Step 5 Total regular IV time: 24h — 3h = 21h 
Step 6 Regular IV rate: 
2d00 me = 114.2 mL/h = 114 mL/h 
Oe nth —— = gtt/min, 42“ = 19 ptvmin 
2) Step 1 IV PB rate: When drop factor is 60 gtt/mL, then mL/h = gtt/min. Rate is 40 gtt/min. 
Step 2 Total IV PB time: q.i.d = 4 times per 24h; 4 X Lh =4h 
Step 3 Total IV PB volume: 4 X 40 mL = 160 mL 
Step 4 Total regular [V volume: 1,000 mL — 160 mL = 840 mL 
Step 5 Total regular TV time: 24h — 4h = 20h 
Step 6 Total regular IV rate: mL/h = aL = 42 mL/h. When drop factor is 60 gtt/mL, then 


mL/h = gtt/min. Rate is 42 gtt/min. 


| 25 
3) Step 1 IV PB rate: ¢ X C = Fo x 15 stmt = gtt/min = 25 gtt/min 
2) 1 
Step 2 Total IV PB time: q.6h = 4 times per 24h; 4 X 30 min = 120 min; 
120 min + 60 min/h = 120 min X | h/60 min = 2h 
Step 3 Total IV PB volume: 4 X 50 mL = 200 mL 
Step 4 Total regular [V volume: 3,000 mL — 200 mL = 2,800 mL 
Step 5 Total regular IV time: 24h — 2h = 22h 
Step 6 Total regular IV rate: 
EEO mL = 127.2 mL/h = 127 mLsh 
mL/h 127 mL/h 


Drop factor constant = gtt/min; TAs aoe 31.7 gtt/min = 32 gtt/min 


4) 


5) 


6) 


7) 


8) 


Step 1 
Step 2 
Step 3 
Step 4 
Step 5 


Step 6 


Step 1 
Step 2 
Step 3 
Step 4 
Step 5 


Step 6 
Step 1 


Step 2 


Step 3 
Step 4 
Step 5 


Step 6 
Step 1 


Step 2 


Step 3 
Step 4 


Step 5 
Step 6 


Step 1 


Answers ees Chapter 17 


IV PB rate: 50 mL/h or SO gtt/min (because drop factor is 60 gtt/mL) 
Total IV PB time: g.6h = 4 times per 24h; 4 X Lh = 4h 

Total [V PB volume: 4 X 50 mL = 200 mL 

Total regular TV volume: 2,000 mL — 200 mL = 1,800 mL 

Total regular IV time: 24h — 4h = 20h 


1,800 mL ; 
Regular IV rate: Sais ~ = 90 mL/h or 90 gtt/min (because drop factor is 60 gtt/mL) 


IV PB rate: 50 mL/h or 50 gtt/min (because drop factor is 60 gtt/mL) 
IV PB time: q.8h = 3 times per 24h; 3 X 1h = 3h 

IV PB volume: 3 X 50 mL = 150 mL 

Total regular [V volume: 1,000 mL — 150 mL = 850 mL 

Total regular IV time: 24h — 3h = 21h 


850 mL : 
Regular IV rate: 5; mh: = 40.4 mL/h = 40 mL/h or 40 gtt/min (because drop factor is 60 gtt/mL) 


IV PB rate 


50 mL X mL 


30 min ae 60 min 
30X = 3,000 
30X _ 3,000 
30 30 
X = 100 mL; 100 mL per 60 min = 100 mL/h 


IV PB time: g.6h = 4 times per 24h; 4 & 30 min = 120 min; 
120 min + 60 min/h = 120 min X | h/60 mint = 2h 

IV PB volume: 4 X 50 mL = 200 mL 

Total regular TV volume: 2,400 mL — 200 mL = 2,200 mL 
Total regular IV time: 24h — 2h = 22h 


2,200 mL _ 


Regular IV rate: “554, = 100 mL/h 
IV PB rate: 
30 min =< 60min 
30X = 6,000 
30X _ 6,000 
30 30 


X = 200 mL; 200 mL per 60 min = 200 mL/h 
IV PB time: q.8h = 3 times per 24h; 3 X 30 min = 90 min; 


90 min + 60 min/h = 90 min X 1 b/60 min = 15h 
IV PB volume: 3 * 100 mL = 300 mL 
Total regular [V volume: 2,000 mL — 300 mL = 1,700 mL 


Total regular IV time: 24 h — 15 h= 225 h 


Regular IV rate: L700 mE = 75.5 mL/h = 76 mL/h 


22.5h 
IV PB rate 
aie ee 
15X = 3,000 
15X _ 3,000 
15 15 


X = 200 mL; 200 mL per 60 min = 200 mL/h 
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664 Answers : Chapter 17 
Step 2 IV PB time: g.6h = 4 times per 24h; 4 X 15 min = 60 min = Ih 
Step 3 IV PB volume: 4 X 50 mL = 200 mL 
Step 4 Total regular IV volume: 3,000 mL — 200 mL = 2,800 mL 
Step 5 Total regular IV time: 24h — 1h = 23h 
Step 6 Regular IV rate: “50° = 121.7 mL/h = 122 mL/h 


Practice Problems—Chapter 17 from pages 543-548 


1) 60 2) 5 3) 20 4)50 5)1 6) 12 7) 50 8) 63 9) 35 10) 6; 15 11) 60 12) 45 13) 60 14) 24 15) Yes 16) 17; 22 

17) 100; 127 18) 102 19) 8 mEq 20) 2 21) 15 22) 50 23) 25 24) 7.4 25) 12; 18 26) 150; 50 27) 2 28) 35 29)8 

30) 63 31) 80 32) 0.4 33) 4 34) 4 35) 100 36) 0.2; 200 37) 30 38) 200; 50 39) 5 40) 550 41) 2,450 42) 19 43) 129 
44) 13; 39 45) 100; 80 46) 8,000; 1,000; 8 47) 18; 1,800; 100; 18 48) 6; 40; 4,000; 4; increase; 2; 200; 2; 20 

49) Decrease rate by 2 units/kg/h; 18 


STANDARD WEIGHT-BASED HEPARIN PROTOCOL WORKSHEET 


Round patient’s total body weight to nearest 10 kg: _100_ kg. 
DO NOT change the weight based on daily measurements. 


FOUND ON THE ORDER FORM 
Initial Bolus (80 units/kg): 8.000 units __@ — mL 


Initial Infusion Rate (18 units/kg/h): _1.G00_units/h _18 _ mL/h 


Make adjustments to the heparin drip rate as directed by the order form. 
ALL DOSES ARE ROUNDED TO THE NEAREST 100 UNITS. 


Date Time aPTT Bolus | Rate Change New RN 1 RN 2 
Units/h | mL/h Rate 
5/1O/xx 1735O 37 eC 4,000 units|+200 units/h | +2 mL/h |20 mL/h GIF M.S. 
(4 mL) 
a 
DOK \ (2550 77 SEC —200 unite/h| —2 mL/h | 18 mL/h Gil M.S. 


Signatures Initials 
G. Pickar, R.N. GF, 
M. Smith, R.N. M.S. 


© Cengage Learning 2013 


50) Prevention: The nurse who prepares any IV solution with an additive should carefully compare the order and 
medication three times: before beginning to prepare the dose, after the dosage is prepared, and just before it is 
administered to the patient. Further, the nurse should verify the safety of the ddsage using the Three-Step Approach 
(convert, think, and calculate). It was clear that the nurse realized the error when a colleague questioned what was 
being prepared and the nurse verified the actual order. Also, taking the time to do the calculation on paper helps the 
nurse to “see” the answer and avoid a potentially life-threatening error. The precriber should also write out units 


and milliunits (U and mU are not permitted abbreviations). The nurse should contact the prescriber to clarify an 


order when unacceptable notation is used. 


Solutions—Practice Problems—Chapter 17 


1) 
2) 


3) 


4) 


5) 


6) 


7) 


8) 


9) 


10) 


11) 


12) 


13) 


Vel 


Answers esse Chapter 17 


Volume control sets are microdrop infusion sets calibrated for 60 gtt/mL. 


1 g is ordered and it is prepared as a supply dosage of | g per 5 mL. Add 5 mL. 


50 mL X mL 14 
60 min —— 30 min 
60X = 1,500 
60X _ 1,500 
60) 160 
X = 25 mL (total volume) 
25 mL (total) — 5 mL (med) = 20 mL (D,W) 15) 
mL/h 50 mL/h 


Drop factor constant | = 90 gtt/min; 


when drop factor is 60 gtt/mL, then mL/h = gtt/min 
once (at 1200 hours) 


12 


D 1,200 units/h 1200 
wn XQ = Sepegume * 250 mL = 100 mL/h 
100. i} 
= 12 mL/h 
10 
HX Q = jogagg X 4000 mL = 50mL/h 
i 
1 
HX Q = Foeg ge X 500mL = 73° mL/h = 62.5 mL/h 
8 
= 63 mL/h 16) 
D _ 1,400 waits/h : _ 1,400 af 
H ™~ 2 = 2o¢00 unis 290 mI = Wa0" mL/h = 35 mL/h 
O 
1.5L = 1.500. = 1,500 mL 
See 
4 mL 1,500 mL 
1 min X min 
Aye = ISI) 
4X _ 1,500 
40 oa 
== S/Sy ican 
60 min 375 min 
is 
60X = 375 
ox = 375 
60 60 
1 
X = 6.25 = 67h = 6h 15 min 17) 
; 1 1 
Px Q = tage x 560 mL = 4 mL/min = 1 mL/min, 
1 


200 
which is the same as 60 mL per 60 min or 60 mL/h 

: I 
Dis Q= ogee xX 250 mL = i mL/min = 0.75 mL/min 


0.75 mL/min X 60 miti/h = 45 mL/h 


5 1 u 
Dy O= 2mg/min » 56g mL = Z mL/min = 1 mL/min, 
1 


which is the same as 60 mL per 60 min or 60 mL/h 


5 meg/kg/min X 80 kg = 400 meg/min 
400 meg/min = .400. = 0.4 mg/min 
Wy 


Dx 0.4 pre/min : : 
WX Q= 2350 me x 250 mL = 0.4 mL/min 
| 


0.4 mL/min < 60 min/h = 24 mL/h 


D — 

qo O=R 

_D mg/h Z 

2,000 mg x 1,000 mL = 75 mL/h 
De 1.000 = 75 

2,000 , S 

1,000D _ 75 


2,000  ~—s«1 
1,000D = 150,000 


1000D _ 
1,000 


150,000 
1,000 


D = 150 mg/h 
150 mg/h + 60 min/h = 150 mg/h X 1 /60 min 


= 2.5 mg/min; within normal range of | to 4 mg/min 


IV PB flow rate: ——_L/h ____ _ 100 /h = 
Drop factor constant 6 


16.6 gtt/min = 17 gtt/min 

Total [V PB time: q.6h = 4 times per 24h; 

4x 1lh=4h 

Total IV PB volume: 4 X 100 mL = 400 mL 
Total regular 1V volume: 3,000 mL — 400 mL = 
2,600 mL 

Total regular [V time: 24h — 4h = 20h 


. 

Regular IV rate: mL/h = =20@" = 130 mL/h; 
mL/h 130 mL/h 5 : 

Drop factor constant 6 = 21.6 gtt/min 


= 22 gtt/min 


IV PB rate 
50 mL X mL 
30 min 60 min 
30X = 3,000 
30X _ 3,000 
200 W380 
X = 100 mL; 100 mL per 60 min = 100 mL/h 


Total IV PB time: q.i.d = 4 times per 24h; ordered for 
30 min per administration; 4 * 30 min= 120 min; 
120 min + 60 min/h = 120 min X 1 h/60 mat = 2h 
Total IV PB volume: 4 X 50 mL = 200 mL 
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18) 


19) 


20) 


21) 


22) 


23) 


24) 


25) 


Answers “es Chapter 17 


Total regular [V volume: 26) 
3,000 mL — 200 mL = 2,800 mL 
Total regular IV time: 24h — 2h = 22h 


Regular IV rate: “320° = 127.2 mL/h = 127 mL/h 


125 Ib + 2.2 Ib/kg = 125 & X 1 kg/2.2 
= 56.81 kg = 56.8 kg 
3 meg/kg/min X 56.8 kg = 170.4 mcg/min 


170.4 meg/min = .170.4 = 0.1704 = 0.17 mg/min 


5 : 10 
2xQ= oe x 506 mL = 1.7 mL/min 
30) 
1.7 mL/mm X 60 mm/h = 102 mL/h 


1,000 mL — 800 mL = 200 mL infused 


40 mEq = X mEq 31) 


1,000 mL 200 mL 
1,000X = 8,000 


1,000X 
1,000 


X = 8 mEq 


_ 8,000 
~~ 1,000 33) 


125 mL 


— = 2.08 mL/min = 2 mL/min 
60 min 


36) 
1,500 mL + 100 mL/h = 1,500 mE X 1 h/100 mE 


= 15h 
37) 


D 2 mEG/h/ zs 
HX Q = Gémeq * 1606 mL = 50 mL/h 
1 


D _ 1,250 units/h = 
H XQ Sea 50,600 units x 1960 mL — 


= 25 mL/h 


1,250 


59 mL/h 


38) 


xe 


5 5 
X = 7.4 mL 


10 units = 10.000. = 10,000 milliunits 
NA 


D 


2 XQ= 4 mittomits/min 


20 


39) 


40) 


3 
= S mL/min = es mL/min = 


10 
0.3 mL/min (for next 20 min) 


0.3 mL/nati < 60 mitt/h = 18 mL/h 
41) 


Bolus: 


Bx Q = d& x 500 mL = 455° mL = 


20 ¢ 20 
75 mL (per 30 min) 


1SmL y 6g pin/h = 150 mL/h 


36 mei 
Continuous: 
1 
D Z #/h 5068 Drs 
2xQ= Bar x 500 mL = 3 mL/h = 50 mL/h 


10 
fs 
4600 mg _ 
560 mL = 8 mg/mL 


D _ 500 prg/h _ 500 a 
nO deg 8 mL/h = 62.5 mL/h 


Os mle h 
80 units = 80.000. = 80,000 milliunits 
Si 


80. 
80-600 milliunits 
1660 mL 
| 


= 80 milliunits/mL 
4 mg = 4.000. = 4,000 mcg 
Si 


4 
LOUIE E 4 mceg/mL 


1,060 mL 
1 
¥ s) 
ame =F mem 0.2 mg/mL 


0.2 mg/mL = 0.200. = 200 mcg/mL 
1 mcg/kg/min X 100 kg = 100 mcg/min 


D 100 macg/min : _ 100 
7 l= 20,600 mcg x 100 mL = 499 mL/min 
= 0.5 mL/min 


0.5 mL/mati X 60 miti/h = 30 mL/h 


IV PB rates: 
100 mL X mL 
30 min at 60 min 
30X = 6,000 
30X _ 6,000 
30+ 30 


X = 200 mL (per 60 min) 
or 200 mL/h (ampicillin) gentamicin: 50 mL/h 
ampicillin: g.6h = 4 times per day; ordered 30 min per 
administration; 4 X 30 min = 120 min; 
120 min + 60 min/h = 120 min X | h/60 min = 2h 
gentamicin: q.8h = 3 times per day; ordered 1 h per 
administration; 3 x Lh = 3h 
Total IV PB time: 2h + 3h = 5h 
ampicillin: 4 deses < 100 mL/desé = 400 mL 
gentamicin: 3 deses X 50 mL/desé = 150 mL 
Total TV PB volume: 400 mL + 150 mL = 550 mL 
3,000 mL — 550 mL = 2,450 mL 


Answers “sss Chapter 17 667 


42) 24h-—Sh=19h 47) 18 units/kg/h 

43) 240m = = 120 mU/h 18 units/kg/h X 100 kg = 1,800 units/h 

44) 190 Ib + 2.2 lb/kg = 1906 X 1 ko/2.2 Ws 25,000 units per 250 mL, or 100 units/mL 
= 86.36 ke = 86.4 kg D 1,800 wnits/h 


a SO = =a x 1 mL = 18 mL/h 
: H 100 units 
4 mcg/kg/min X 86.4 kg = 345.6 mcg/min 48) 6t ! 
q.6h 
345.6 mcg/mim * 60 min/h = 20,736 mceg/h = 40 units/kg X 100 kg = 4,000 uni 
Its/kg > = 4, units 
20,736 mcg/h = ANS = 20.736 mg/h = 21 mg/h 


D — 4,060 units 
4 a eee kOe 000 une © 1 mL = 4 mL 
qo = agin 506 n aL = “22 mL/h = 
" Increase rate: 2 units/kg/h * 100 kg = 200 units/h 
13.1 mL/h = 13 mL/h (initial rate) 260 waits} 
. Increase rz n =%9 
12 mcg/kg/min X 86.4 kg = 1,036.8 meg/min ese ngs 100 units Neier 


1,036.8 mcg/min X 60 min/h = 62,208 meg/h 18 mL/h + 2 mL/h = 20 mL/h (new infusion rate) 
62,208 meg/h = 62.208. = 62.208 meg/h = 62 mg/h 49) Decrease rate by 2 units/kg/h. 


s 2 units/kg/h X 100 ke = 200 units/h 
D Be O= Sone x eae ! eae £ s/keg kg units 
: PO = ee it = 2h 
38.7 mL/h = 39 mL/h (after titration) H 106 units” 


45) 225 lb + 2.2 Ib/kg = 225 ws X 1 kg/2.2 & = 102.2 kg 20 mL/h — 2 mL/h = 18 mL/h (new infusion rate) 
= 100 kg (rounded to the nearest 10 kg) 
80 units/kg bolus dosage 
46) 80units/k¢ & 100 kg = 8,000 units 
1,000 units/mL 


8.600 units 
AX Q= 1000 units 


Xx 1mL = 8 mL 


Section 4—Self-Evaluation from pages 549-555 


1) 0.9% NaCl 2) 0.9 g NaCl per 100 mL 3) 0.45 g NaCl per 100 mL 4) 50 5) 4.5 6) 2.25 7) 75 8) 6.75 9) mL/h 10) 21 
11) 83 12) 1940 13) 1,536 14) Give a total of 3,000 mL IV solution per day, to include normal saline (0.9% NaCl) with 
20 milliequivalents of potassium chloride added per liter (1,000 mL) and an IV piggyback solution of 250 mg cefazolin added 
to 100 mL of normal saline (0.9% NaCl) over 30 min administered every 8 hours. To administer the order each day, give 
900 mL NS with KCl over 7 hours X 3 administrations and 100 mL NS with cefazolin over 5 hour X 3 administrations 
15) 120 16) 200 17) Reset rate to 118 gtt/min, if policy and patient’s condition permit. 18) 1,410 19) 59 20) 120 21)5 
22) 0.48 23) 1.3 24) 1.04 25) 0.5 26) 18.5-37.5 27) Yes 28) 18.5 29) 37 mL 30) 120 31) 18.5 32) 0.8 33) 1.6 34) Yes 
35) 1.6 36) 18; 2 37) 7.5 38) 43 39) 200 40) 43 41) 200 42) 50 43) 12 44) 15 45) 0.13 46) 8 47) 80 48) 20.5 49) 61.4 
50) 37.5 51) protamine sulfate 52) a,c, and d 53) b 
54) 1—Record weight in kilograms. 

2—Check aPTT test results. 

3—Administer bolus, if required. 

4—Start continuous infusion, if required. 

5—Check aPTT test results. 

_ 6—Administer rebolus, if required. 
7—Adjust infusion rate, if required. 


55) 10,000 units/mL best choice. 5,000 units/mL would work but would need multiple vials. 


668 Answers ““""*"= Section 4—Self-Evaluation 


Solutions—Section 4—Self-Evaluation 


4) D, 0.45% NaCl = 5% dextrose = 


5 g dextrose per 100 mL 


5g Xg 
(00 = L000mE 


100X = 5,000 
100X _ 5,000 
100 ~~ 100 

X = 50¢g 


5) D, 0.45% NaCl = 0.45% NaCl = 
0.45 g NaCl per 100 mL 


0.452 Xp 

—— >). 

100 mL =~ 7,000 mL 
100X = 450 


LOOX _ 450 
100 ~ 100 


Moog 


2,000 mL 


a4 8-2 mML/h = 83 ml/h 


mL/h 
Drop factor constant 


10) 


= gtt/min 


83 mL/h i 
0 2 iettmin 


2 = — : 


400 — 
7 lo 4 


x 15 gtt/mL = 24 gtt/min 


250 min + 60 min/h = 250 min X 1 h/60 min 
= 4.16h = 42h = 4h 10min 


1530 hours 
+ 410 hours 
1940 hours 


13) xC=R 


mL 
60 min 


10V 32 
6 T 
10V = 1,920 


a 
T 
Vv 


x 10 gtt/mL = 32 gtt/min 


10V _ 1,920 


10 10 
V = 192 mL per 60 min, or 
V = 192 mL/h; 192 mL/k X 8k = 1,536 mL 
(administered during your 8 h shift) 


15) On fluid restriction of 3,000 mL/day 
IV PB total volume: 100 mL * 3 = 300 mL 


IV PB total time: 30 min X 3 = 90 min = Ith 
Regular IV total volume: 3,000 mL — 300 mL = 
2,700 mL 


16) 


17) 


18) 


19) 
20) 


23) 


26) 


Regular IV total time: 24h — 14h = 225 h (22.5 h) 


2] OO 
“W951 = 120 mL/h 


100 mL Sl ae 
36 mai < 66 main/h = 200 mL/h 
1 


1,200 mL + 100 mL/h = 1,200 mE X 1 h/100 mE = 12h | 


ii x 60 min/K = 10 min 


42 h = 4h 10 min (total time ordered to infuse 1,200 mL) 


2200 hours (current time) 
— 1530 hours (start time) 


0630 = 6h 30 min (elapsed time) 


6h 30 min = 65h = 6.5h; 

6.5 4 X 100 mL/kK = 650 mL (expected to be infused) 
1,200 mL — 650 mL = 550 mL (should be remaining) 
After 65 h, 650 mL should have been infused, with 
550 mL remaining. IV is behind schedule. 


Remaining volume _ 650 mL 
Remaining time Se) im 


= 118 mL/h (adjusted rate) 


Adjusted gtt/min — Ordered gtt/min 
Ordered gtt/min 


118 — 100 _ 18 
100 100 


= % of variation; 


0.18 18% (variance is safe) 


If policy and patient’s condition permit, reset rate to 
118 mL/h. 
40 Ib + 2.2 Ib/kg = 40  X 1 kg/2.2 Ib 
= 18.18kg = 18.2 kg 
First 10 kg: 100 mL/kg/day X 10 kg = 1,000 mL/day 
Remaining 8.2 kg: 50 mL/kg/day X 8.2k¢ = 410 mL/day 
1,410 mL/day 


LoOme = 58.7 mL/h = 59 mL/h 


1,185 g = 1.185. = 1.185 kg = 1.2kg 
(Seed 
First 10 kg: 100 mL/kg/day X 1.2 kg = 120 mL/day 


120 mL 
aya = 5) mL/h 
Household: 

BNO ht Gin) X wt (Ib) _ 30 X 24 720 
BSA (1m?) J Syl ” Y Sci 3,131 
= V0.229... = 0.479 m? = 0.48 m2 
Metric: 


ae ht (cm) X wt (kg) 155 e039) 
pews ) , 3,600 = J 3,600. 


20 Ao TOmia 1.295 m* = 1.3 m?- 


3,600 


Minimum safe dosage: 37 mg/m? X 0.5 m? = 18.5 mg 


Maximum safe dosage: 75 mg/m? X 0.5 m? = 37.5 mg 


28) 


29) 


30) 


31) 


33) 


36) 


37) 


38) 


39) 


40) 


PxQ= 388 x | mL = 18.5 mL al) 


| mg 18.5 mg 
2 mL aa X mL 
X = 37 mL 


oe a8 lea 


2 mL/min 43) 


D 
ieee 


coh : 
18.5 mL/min = 


2 mL/min X 60 min/h = 120 mL/h 
Think: At | mg/min, 18.5 mg will infuse in 18.5 min. 
img nS 18.5 mg 


1 min X min 


X = 18.5 min 


2 mg/at X 0.8 nf? = 1.6 mg 


; 44) 
5 XQ= 125 < 1 mL = 2 mL (Ancef) 
45) 


40 mL X mL 
60 min at 30 min 


=12 
60X = 1,200 46) 


60X _ 1,200 


60 60 
X = 20 mL 


47) 


20 mL (total IV solution) — 2 mL(Ancef) = 


18 mL (NS) 


100 mg 750 mg 48) 
1 mL es a X mL 


100X = 750 


100X _ 750 
100 ~ 100 


XG 7/25 mals 
7.5 mL IV solution is to be used with the 750 mg of 
Timentin for minimal dilution. 
Total IV PB volume: 100 mL X 6 = 600 mL 
Regular IV volume: 1,500 mL — 600 mL = 900 mL 
Total IV PB time of q.4h = 6 times per 24h; 
6 X 30 min = 180 min; 
180 min + 60 min/h = 180 min X 1 h/60 mint = 3h 49) 
Total regular IV time: 24h — 3h = 21h 


Regular IV rate: mL/h = er = 42.8 mL/h 
= 43 mL/h or 43 gtt/min (because drop factor is 
60 gtt/mL) 
mL/h See 
Drop factor constant gtt/min; 
50) 
42.8 min 


= 42.8 gtt/min = 43 gtt/min 


Wc = mm 


Xx 60 gtt/meE = 200 gtt/min 


See #38. Regular IV rate calculated at 43 mL/h. 


Answers “ss Section 4—Self-Evaluation 


See #39. Because the flow rate is 200 gtt/min with a drop 
factor of 60 gtt/mL, the infusion pump flow rate 


would be set at 200 mL/h. 


50 


7 mE@/I 

a xXQ= ‘ne 1,000 mL = “2 mL/h = 50 mL/h 

25 mg a 25,000 meg _ 25,000 mcg 

IL 1.000. 1000mL ~ 1.0e0mL ~ 2> Mcg/mL 

hod 
| 

D 3 

-xXQ= 8 EY, I mL = 5 mL/min = 


25 mcg 
0.2 mL/min 


0.2 mL/min < 60 mit/h = 12 mL/h 
15.000. 


ESMUIS Ned 15,000 milliunits _ Seer 
i eno. 1.000 mL = 15 milliunits/mL 
A 
D — 2 milttumits/min eee . 
H * Q= 15 milleete in 5 mL/min 


= 0.133 mL/min = 0.13 mL/min 
0.13 mL/mit X 60 miti/h = 7.8 = 8 mL/h 


4 
2x Q = Seeeemitsmin x | mL = 5 


% milttunits mL/min 
3 


II 


1.33 mL/min 
1.33 mL/min < 60 min/h = 79.8 mL/h = 80 mL/h 


150 Ib + 2.2 Ib/kg = 15016 X 1 kg/2.2 
= 68.18 kg = 68.2 kg; 

4 mcg/kg/min X 68.2 kg = 272.8 = 
16,380 mcg/h 


273 mcg/min 

273 mcg/main < 60 mm/h = 

0.5 L = 0.500. = 500 mL 
SS 


400 mg _ 400 mg 
OSI) 9 500 mE 
= 0.8 mg/mL 


0.8 mg/mL = 0.800. = 800 mcg/mL 
er 


_ 16,380 meg/h 
He =< ct0amce 


16,380 
800 


12 mcg/kg/min X 68.2 kg 


xX lmL = 


mL/h = 20.47 mL/h = 20.5 mL/h 


= 818.4 mcg/min = 
818 mcg/min 


818 meg/mim X 60 min/h = 49,080 mcg/h 


D _ 49,080 meg/h — 49,080 = 
qo gomes xX 1 mL = 800 mL/h = 


61.35 mL/h = 61.4 mL/h 


750 wnits/h 
H A x Oe 10,600 units 


37.5 mL/h 


x 500 mL = 2? mL/h = 


669 
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Comprehensive Skills Evaluation from pages 565-580 
1) 80 2) 0500; 09/04/xx 3) 1,920 4) 0.8; 19.2 5) a) immediately b) one time only 
6) an) ile die Sie als 2s) 


b) Fill syringe with | mL of digoxin and 4 mL of normal saline. 


Cy J 

we) CN Co eel 

feed oe 
tf 


4 mL NS +1 mL digoxin Total =5 mL 


© Cengage Learning 2013 


7) e 
8) Ay) We 22 (O)5) 
b) 


© Cengage Learning 2013 


9) : 10) 1 11) 2 12) a) 2 b) 4 hours later, if she complains again of a headache 13) digoxin for injection and tablets, 
furosemide for injection, nitroglycerin 14) 80 
15) a)5 

b) 


ar? 2 LJ on —— 
=T(\\ pr anot non aa t= 
ONT II | P| 


5 mL 


© Cengage Learning 2013 


16) 30 
17) a) Yes; dosage ordered is at the maximum of the recommended range of 250 meg/min to 500 mcg/min for 


Mrs. Smith, who weighs 110 lb, or 50 kg. 


C) : i" " 
© +tTIM OR OOD SF “ 
Mt aa 


© Cengage Learning 2013 
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18) 18.6 19) 30,000; 30 20) 60 21) a) Yes, the recommended dosage for this child is 225 mg/day in 3 divided doses, or 


75 mg/dose. This is the same as the order. b) 2; 23; 40 22) Yes, safe dosage for this child is 300 mg/dose, which is the 


same as the order. 23) a) 6 b) 44 c) 1,200 24) a) 1,700 b) 70.8 c) No. The ordered rate of 50 mL per hour is less than the 


recommended hourly maintenance IV rate. 25) 3.2 


26) 
2/6/xx, O8OO, reconstituted as 1.5 g in 

2,2| 4 mL. Expires 2/9/xx, O800, keep 

5 <| refrigerated. G.D.F. 

om 
Ph) NES} 

= == 
SNS lt Q ut 
4) hulu fade ae 
esha 

© Cengage Learning 2013 
28) 102 
29) a) 2 


© Cengage Learning 2013 


30) a) 56.8 b) 4,544 c) 4.5 d) 1,022; 10.2 31) a) Decrease rate by 2 units/kg/h. b) 114; 1 c) 9.1 
32) 8: 0.08: Insulin should be administered with an insulin syringe. This question and answer are provided to evaluate your 


understanding of the insulin syringe and insulin concentration. 8 units of U-100 insulin equals a volume of 0.08 mL. 


USE U-100 ONLY 


8 units 


© Cengage Learning 2013 
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33) a) 60 
b) 
USE U-100 ONLY 
oo OF | 
co @ > 
T reer tt — 
eas LD (Opposite Side) 
45 units + 15 units Total = 60 units 


NPH regular (drawn up first) 


© Cengage Learning 2013 


34) 20 35) 720; 960 36) 730; 30 37) 1.43 38) a) 14.3-28.6 b) Yes; the dosage ordered is within the allowable range. 
39) a) 0.5 b) 56; 5.6; 1.4 40) 50; 4.5 41) 6; 44 42) Yes; the recommended amount of IV fluid to safely dilute this med is 
15—60 mL. The order calls for 50 mL total, or 44 mL of IV fluid. 43) a) 1,600,000 b) Yes, the minimum daily dosage is 
1,500,000 units/day, and the maximum is 2,500,000 units/day. The ordered dosage falls within this range. c) 1.8; 500,000 


d) 0.8 e) Contact the prescriber. 


1/14/xx; O8OO, reconstituted as 
23 500,000 units/mL. Expires 1/21/xx; O00. 
aE Keep refrigerated. G.D.F 
6 3 


44) 101 45) 2145 46) 0.5; 0.13 47) 15 48) 230 
49) Prevention: The frequency of this order is missing and the route is unclear. If the student actually gave this 
medication in the eye, it would cause a severe reaction. The medication particles could scratch the eyes or cause a worse 
reaction, such as blindness. 

To prevent this from occurring, the student nurse should always ensure that each medication order is complete. 
Every order should include the name of the drug, the dose, the route, and the time (with the patient, prescriber, and 
licensure identified). When any of these are missing, the order should be clarified. Further, the “O.D.” abbreviation is 
obsolete and discouraged by The Joint Commission. The student nurse should also look up medications and know the safe 
use for each medication ordered. Had this student looked up Lanoxin in a drug guide, the student would have discovered 
that the medication is never given in the eye. 
50) Prevention: The student nurse took the correct action with this order. The nurses who had given the medication 
previously should have looked up the medication if they were unfamiliar with it, to safely identify whether it was ordered 
with an appropriate route, correct dosage, and correct frequency. There was also an error made by the pharmacist who 
supplied the medication to the nursing unit. It is extremely important to be familiar with the medications being given. If 
there’s a question or any doubt, the medication should be looked up in a drug guide and/or the prescriber should be 
questioned. Also, close reading of the label and matching it to the order is extremely important. Remember the Six Rights 
of medication administration. Ideally, packaging by the pharmacy using “Tall Man” lettering would further enhance 


patient safety and alert the nurse to select the correct drug. 


Solutions—Comprehensive Skills Evaluation 


1) mL/h 


Drop factor constant = gtt/min 


Sombie = 80 gtt/min or 


80 mL/h = 80 gtt/min (because drop factor is 
60 gtt/mL) 


2) 1,000 pate 


a ae 12.5 h = 12h 30 min 


1630 hours + 12 h 30 min later = 0500 hours 
the next day (09/04/xx) 


3) 80 mL/K X 24h = 1,920 mL 


4) The total fluid volume is: 


1,000 mL (D, INs) + 5 mL (KCl) = 1,005 mL 


D 
H x Q =X 
Tome * 1,005 mL = 80 mL/h 
D = 
i X 1,005 = 80 
1,005D _ 80 

10 ~ al 
1,005D = 800 
1005D _ 800 

1005 ~—-1,005 

D = 0.79 mEq/h = 0.8 mEq/h 


0.8 mEq/H X 24 h = 19.2 mEq (per day) 


6) 0.25 mg is ordered and the supply dosage is 
0.25 mg/mL. It is obvious that the nurse should give 


mL. 1 mL added to 4 mL NS = 5 mL total solution. 


1 
rapramloy 


F min = | mL/min 
nas X mL 
60 sec 15 sec 
60X = 15 
60X _ 15 
60 60 
X = 0.25 mL (per 15 sec) 


a) The total amount of fluid is too small for an IV PB. 


8) A XQ= gag XI mL = 2mL 
1 
20 
40m — 20 mg/min 


Z min 
1 


Give 2 mL over | min. 


2 mL X mL 

60 sec NEY See 
60X = 30 
60X _ 30 
60 60 


X = 0.5 mL (per 15 sec) 


Answers “<«ssss= Comprehensive Skills Evaluation 


9) 0.125 mg = 0.125. = 125 mcg 
SS 


i 
D _ 25 meg | 
H OS Gaiakes x 1 tab = 5 tab 
0.125 mg ordered daily means you will need tab 


per 24 h. 


| 
10) 2 x Q= OME x | tab = 1 tab 


11) D , 1 mg 


epee 


H OP ~ cap = 2cap 
| 


12) 1g = 1,000 mg 


D 1,600 nrg 
HX Q= “Seg mg * 1 tab = 2 tab 
| 


14) Order is for 80 mL/h—this is the setting for the 


controller. 


=) 
15) HX Q = joa X I mL = 5 mL 
i} 


2 vag/min 


1 
200 mg ~ 200 mL. = 


= 0.5 mL/min 


DRIN= 


16) 2xXQ= 
0.5 mL/min < 60 min/h = 30 mL/h 

17) 1101b + 2.2 lb/kg = 110 X 1 kg/2.2 h = S50 kg 
Minimum: 5 mcg/kg/min X 50 kg = 250 mcg/min 
Maximum: 10 mcg/kg/min X 50 kg = 500 mcg/min 


Ordered dosage is safe. 


; 2x Q = “eee x 1 mL = $5 mL 


80 mg 


18) 500 mcg/min = .500. = 0.5 mg/min 
a 


D _ 0.5 m/min 2 — 2.5 mL 
H MOS "400 ae x 230 mL = 8 min 


5 


= 0.312 ea) = 0.31 mL/min 
0.31 mL/min < 60 min/h = 18.6 mL/h 
(program in tenths of mL) 
19) 500 mcg/min 60 min/h = 30,000 mcg/h 
30,000 mcg/h = 30.000. = 30 mg/h 
ey 


i : l 
20) 7 XQ= 4 mag/min 50641 = 


2.000 prs = 1 mL/min 
4 


Z 


= RIAA 


| mL/min X 60 min/h = 60 mL/h 
21) 33 1b + 2.2 lb/kg = 33 X 1keg/2.21 = 15kg 
15 mg/kg/day X 15 kg = 225 mg/day 


75 
225 mg 


Maximum: aoe 
1 


= 75 mg/dose 
The order is safe. It is obvious that 2 mL should be given. 
25 mL (total IV solution) — 2 mL (Kantrex) = 23 mL 


1 
(D, aNS) 
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22) 


23) 


24) 


25) 


27) 


28) 


29) 


30) 


25 mL (total solution) + 15 mL (flush) = 40 mL 
(total in | h) 

40 mL over | h is 40 mL/h. 

66 lb + 2.2 lb/kg = 66 b X Ikg/2.2 b = 30 kg 
40 mg/kg/day X 30 kg = 1,200 mg/day 


300 


1200 mg _ 3 
A doses. ~ 200 mg/dose 
i 


6 
D 300 mg _ || _ 300 = 
HX Q = Seome ~ 40 mL = “Sq mL = 6 mL 


50 1 

50 mL (total LV volume) — 6 mL(vancomycin) = 

44 mL (D, 4NS); 50 mL/H x 24 = 1,200 mL 

Child weighs 30 kg. 

100 mL/kg/day < 10 kg = 1,000 mL/day 

(for first 10 kg) 

50 mL/kg/day < 10 kg = 500 mL/day 

(for next 10 kg) 

20 mL/kg/day X 10 kg = 200 mL/day 

(for remaining 10 kg) 

Total: 1,000 mL/day + 500 mL/day + 200 mL/day 
= 1,700 mL/day or per 24h 

1,700 mL/day + 24 h/day 

= 1,700 mL/day | day/24 h = 70.8 mL/h 

The ordered rate is less than the recommended daily 
rate of maintenance fluids. The nurse should 

consider possible clinical reasons for the difference 
and consult the physician as needed for clarification. 

The vial size is 1.5 g. Choose the diluent that 
corresponds to the vial chosen. Adding 3.2 mL will 
yield a total of 4.0 mL containing 1.5 g. 

a % Q = Esegang 
= 1.33 mL = 1.3 mL 

50 mL (DV PBitluid) = 1.3 ml (med) = 51-3 mL 


x 4mL = mL 


(total fluid to infuse in 30 min) Round 51.3 to 51 for 


the purpose of calculating the infusion rate. 


Sian ee ee 
as 102 aL 
D 10-600 units 


nO ae ea 
1 


60 
D _ 1,200 units/h _ 1200 
H * 2 = to¢00 unis ~*~ 200 mL = 
20 | 


= 60 mL/h 


mL/h 


125 lb + 2.2 lb/kg = 125  X 1 kg/2.2 
= 56.81 kg = 56.8 kg 
80 units/kg X 56.8 ke = 4,544 units 


31) 


32) 


33) 


34) 


35) 


Dy 9 = 4544 units _ 4544 
HX 2 = To00uare * | mb mL 


1,000 
= 4.54 mL = 4.5 mL 
18 units/kg/h X 56.8 kg = 1,022.4 units/h 
= 1,022 units/h 


D 1,022 writs/h n022 
m2 pean on 


= 10.22 mL/h = 10.2 mL/h 


Decrease rate by 2 units/kg/h. 


2 units/kg/h X 56.8 kg = 113.6 units/h = 114 units/h 


1,022 units/h — 114 units/h = 908 units/h 


D _ 908 waits/h : _ 908 
HX Q = 35600 unig ~ 250 mL = jo mL/n 


“100 
= 9.08 mL/h = 9.1 mL/h 


D _ 8 warts 
HO Gone 


x I mL = 755 mL = 0.08 mL 


U-100 insulin should only be administered with a 
U-100 insulin syringe. This question and solution 
are provided to evaluate your understanding of the 
insulin syringe and insulin concentration. 8 units of 
U-100 insulin equals a dose volume of 0.08 mL. 

15 units + 45 units = 60 units 


D 
7 * O = gogae © Um = 3 mL 
1 


Total [LV volume: 150 mL (NS) + 3 mL (insulin) 
= 153 mL 


D ee 

2X Q=R 

D uetts/h ~ 

pues) x 153 mL = 10 mL/h 

D ™ 

300 xX 153 = 10 
153D _ 10 
300s 
153D = 3,000 
[53D es 000 
egy ee 


D = 19.6 units/h = 20 units/h 
8 floz X 30 mL/flez = 240 mL 


+Q = 240 mL 
1 

4Q__ 240 
<i 

4 4 

Q = 240 x = 


Q = 960 mL (total volume of reconstituted 
i strength Isomil) 
960 mL (total solution) — 240 mL (solution or Isomil) 


= 720 mL solvent or water 


36) 


37) 


38) 


39) 


40) 


41) 


42) 


43) 


Answers "sees Comprehensive Skills Evaluation 


16 Ib + 2.2 Ib/kg = 166 X 1 kg/2.2 b 

= 7.27 kg = 7.3 kg 

100 mL/kg/day < 7.3 kg = 730 mL/day 
730 mL/day + 24 h/day = 30.4 = 30 mL/h 
5 X 12 in/f# = 60 in; 60 in + 2 in = 62 in 
Household: 


__-fht Gin) wt (Ib) 62 X 103 _ —_ / 6,386 
BSA (m’) = J 3.73] = [235% cic = |S 


= V2.039... = 1.428 m* = 1.43 m? 
10 mg/m? X 1.43 we = 14.3 mg 
20 mg/m? X 1.43 m?* = 28.6 mg 44) 
Yes, the order is safe. 
Concentration: 40 mg/80 mL = 0.5 mg/mL 
Or es <x l[mL = ss mL = 56 mL 45) 
Sool : = . aa 
ideaias 5.6 mL/min (or 5.6 mL per 60 sec) 
5.6 mL X mL 
60 sec 15 sec 
60X = 84 
6OX _ 84 
60 60 
X = 1.4 mL (per 15 sec) 
Dextrose: NaCl: 
ag Xg 0.45 g xa 
100 mL 1,000 mL 100 mL ae 1,000 mL 46) 
100X = 5,000 100X = 450 
100X _ 5,000 100X _ 450 
100 100 100-100 
X = 50g X=45¢ 
6 
D _ 600 mg _ 680 = 
nu *~ 2 = ioome ~ pope ee 
50 mL (total fluid) — 6 mL (med) = 44 mL (IV 
fluid). Note: Add the medicine to the chamber and 
then add IV fluid up to 50 mL. 
10 mg 600 mg 
1 mL X mL 
10X = 600 
10X _ 600 
10 10 
X = 60 mL (per 600 mg) minimum dilution 
600 mg 
= aL ea eae X mL 
40X = 600 47) 
40 _ 600 
40 40 48) 


X = 15 mL (per 600 mg) maximum dilution 


400,000 units/desé < 4 deses/day = 
1,600,000 units/day 


Minimum: 150,000 units/kg/day x 10 kg = 
1,500,000 units/day 

Maximum: 250,000 units/kg/day x 10 kg = 
2,500,000 units/day 

Reconstitute with 1.8 mL for a concentration of 
500,000 units/mL. This concentration is selected 


because it will be further diluted. 


D 400-000 atts 


a o> Soo-00 unis % Em = 5 mb 


= (.8 mL penicillin G potassium 

100 mL (NS) + 0.8 mL (penicillin G potassium) = 
100.8 or 101 mL (to be infused in 60 min, or | h). 

Set [V pump at 101 mL/h. 

1,000 mL + 125 mL/h = 

1,000 mE & 1 h/125 mE = 8h 

The primary IV will infuse for 8 hours. The [V PB 
will infuse for 30 minutes. Therefore, the primary IV 
will be interrupted by the IV PB and then will resume. 
The [V will be completely infused in 8 hours and 

30 min. 

(1315 + 8h30 min = 1315 + 0830 = 2145) 


12.9 BE 42 mL = 0.5 mL 


Think: Although the recommendation is "not to exceed 
25 mg/min,” which is | mL of the dosage you have on 
hand, you don't have to give it that rapidly. The order 
requires 12.5 mg or half the maximum allowable 
amount to give in | min. Use the dose amount 


(0.5 mL) and administer that over | min (60 sec). 


Give 0.5 mL/min or 


0.5 mL X mL 
60 sec 15 sec 
COXS i> 
60X _ 7.5 
60 60 
X = 0.125 mL = 0.13 mL (per 15 sec) 
BxXQ= 12M | mL = 1 mL = 15 mL 


100 mL (IV PB) + 15 mL (med) = 115 mL 
(total to infuse in 30 min) 


USamly 


30 min x FINE = 230 mL/h 


rove 
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OR CHAPTER 3—SYSTEMS OF MEASUREMENT 


Base Units in the Metric System 


Weight: gram (g) 
Volume: liter (L) 
Length: meter (m) 


Metric Prefixes 


: ee i ; 
micro- one millionth or 0.000001 or 1,000,000 of the base unit 


milli- one thousandth or 0.001 or im of the base unit 
centi- one hundredth or 0.01 or a of the base unit 
deci- one tenth or 0.1 or + of the base unit 
kilo- one thousand or 1,000 times the base unit 
SI Metric System 
Unit Abbreviation 
Weight gram (base unit) g 
milligram mg 
microgram mcg 
kilogram kg 
Volume liter (base unit) 1e, 
deciliter dL 
milliliter mL 
Length meter (base unit) m 
centimeter cm 
millimeter mm 


Equivalent 


1 g = 1,000 mg = 1,000,000 mcg 
0.001 g = 1 mg = 1,000 mcg 
0.000001 g = 0.001 mg = 1 meg 
1 kg = 1,000 g 


1 L = 1,000 mL 
0.1L=1dL 
0.001 L = 1 mL 


1 m = 100 cm = 1,000 mm 


0.01 m = 1cm = 10 mm 
0.001 m = 0.1 cm = 1 mm 


677 


678 Appendix A: Study Guide =e 


Frequently Used Household Units 


gett drop 

t (or tsp) teaspoon 

T (or tbs) tablespoon 

fl oz fluid ounce 
cup cup 

pt pint 

qt quart 

OZ ounce (weight) 
Ib pound 

in inch 


Pa CHAPTER 4—CONVERSIONS 


Approximate Equivalents: Metric and Household 


1t=S5 mL 

Wi 3t—A5 mle fl oz 
(iloz — 301ml — ot 

1L = 1 qt = 32 floz = 2 pt = 4 cups 
1 pt = 16 floz = 2 cups 

1 cup = 8 floz = 240 mL 

1 kg = 2.2 Ib 

lin = 2.5 cm 


Conversion Factor Method 


To convert from a larger to a smaller unit, multiply by the conversion factor: 
Larger ) Smaller — Multiply (x) 2 mg x 1,000 mcg/mg = 2.000, = 2,000 mcg 


To convert from a smaller to a larger unit, divide by the conversion factor: 
Smaller } Larger — Divide (+) 450 g + 1,000 g/kg = 450 g X | kg/1,000 g = 450. = 0.45 kg 


CHAPTER 5—CONVERSIONS FOR TIME AND 
TEMPERATURE 


Converting Between Traditional and International Time 


@ International time is designated by 001 through 1259 for 12:01 AmM’through 12:59 pm and 1300 
through 2400 for 1:00 pm through 12:00 midnight. 


® Between the hours of 1:00 pm (1300) and 12:00 Am (2400), add 1200 to traditional time to find the 
equivalent international time; subtract 1200 from international time to convert to equivalent 
traditional time. 
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Comparison of Traditional and International Time 


AM Int'l. Time PM Int'l. Time 
12:00 midnight 2400 o0maon 12000 
1:00 0100 1-00 1300 
2:00 0200 2:00 1400 
3:00 0300 3:00 1500 
4:00 0400 4:00 1600 
5:00 0500 5:00 1700 
6:00 0600 6:00 1800 
7:00 0700 7:00 1900 
8:00 0800 8:00 2000 
9:00 0900 9:00 2100 
10:00 1000 10:00 2200 
11:00 1100 11:00 2300 


Converting Between Celsius and Fahrenheit Temperature Scales 


°F = 1.8°C + 32 


CHAPTER 7—INTERPRETING DRUG ORDERS 


Seven Parts of a Drug Order: 


1. Name of patient 

2. Name of drug 

. Dosage of drug 

. Route by which the drug is to be administered 

. Frequency, time, and special instructions related to administration of drug 


. Date and time the order was written 


NY ND nA fH W 


. Signature and licensure of the person writing the order 


Medical Abbreviations 


Route 

IM intramuscular 

IV intravenous 

IV PB intravenous piggyback 
subcut subcutaneous 

SE sublingual, under the tongue 
ID intradermal 

GT gastrostomy tube 

NG nasogastric tube 

NJ nasojejunal tube 

p.o. by mouth, orally 


tue per rectum, rectally 


680 
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Frequency 


a.C. 


before meals 
after meals 

as desired, freely 
when necessary 
immediately 
twice a day 
three times a day 
four times a day 
minute 

hour 

every hour 

every 2 hours 
every 4 hours 
every 6 hours 
every 8 hours 
every 12 hours 


before 

after 

with 

without 

every 

quantity sufficient 
water 

nothing by mouth 
drop 

tablet 

capsule 

and 

night 


CHAPTER 9—PREVENTING MEDICATION ERRORS 


“Do Not Use” List of Medical Abbreviations 


Uru 

IU 

ODS ODNa de dd 
Q.0.D., QOD, q.o.d., qod 
Trailing zero (X.0 mg) 


Lack of leading zero (.X mg) 


MS 
MSO, and MgSO, 


Six Rights of Safe and Accurate Medication Administration 


The right patient must receive the right drug in the right amount by the right route at the right time 
followed by the right documentation. 
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ER CHAPTERS 10 & 11—ORAL AND PARENTERAL 
DOSAGE OF DRUGS 


Three-Step Approach to Dosage Calculations 


Step I: | Convert—Ensure that all measurements are in the same system of measurement. 
Step 2: Think—Estimate what is a reasonable amount of the drug to administer. 
step 4: Calculate—Apply the formula method to find the amount to give. 


Dosage Calculations: Formula Method 


D D (desired) 5 
5 OX dicen x Q (quantity) = X (amount) 


OE CHAPTER 12—RECONSTITUTION OF SOLUTIONS 


Important Definitions 


® Reconstitution: the process of mixing and diluting solutions 
® Solute: a substance to be dissolved or diluted 
= Solvent: a substance (liquid) that dissolves another substance to prepare a solution; diluent 


= Solution: the resulting mixture of a solute plus a solvent 


Fractions That Express the Strength of a Solution 


= The numerator of the fraction expresses the number of parts of the solute. 
m= The denominator of the fraction is the total number of parts of the solution. 


= The difference between the denominator (total solution) and the numerator (parts of the solute) is 
the number of parts of the solvent. 


Formulas for Preparing Solutions 


1.DxQ=xX 
D (Desired solution strength) < Q (Quantity of desired solution) = X (Amount of solute) 


2. Quantity of desired solution — Amount of solute = Amount of solvent 


a CHAPTER 13—PEDIATRIC AND ADULT DOSAGES BASED 
ON BODY WEIGHT 


Body Weight Method for Calculating Safe Dosages 


1. Convert the patient’s weight from pounds to kilograms (rounded to nearest tenths): 1 kg = 2.2 Ib 


2. Calculate the safe dosage in mg/kg for a patient of this weight: 
Multiply mg/kg by patient’s weight in kg: mg/kg x kg = X mg 
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3. Compare the ordered dosage to the recommended dosage, and decide if dosage is safe. 


4. If safe, calculate the amount to give and administer the dose; if the dosage seems unsafe, consult 
with the prescribing practitioner before administering the drug. 


Note: The dosage per kg may be mg/kg, mcg/kg, g/kg, mEq/kg, units/kg, milliunits/kg. 


[a =CHAPTER 14—ALTERNATIVE DOSAGE CALCULATION 
METHODS: RATIO-PROPORTION AND DIMENSIONAL 
ANALYSIS 


Converting with Ratio-Proportion 


In a proportion, the ratio for a known equivalent equals the ratio for an unknown equivalent. To use ratio- 
proportion to convert from one unit to another: 


1. Recall the equivalents. 
2. Set up a proportion of two equivalent ratios. 


3. Cross-multiply to solve for an unknown quantity, X. Label the units to match the unknown X. 


Dosage Calculations: Ratio-Proportion Method 


Dosage onhand _ _ Dosage desired 
Amount onhand =X Amount desired 


Dosage Calculations: Dimensional Analysis Method 


Amount to give ratio = Supply dosage ratio X Conversion factor ratio Ordered dosage ratio 


1. Write the unknown X and the unit of measure for amount to give ratio on the left side of the 
equation, followed by equal sign (=). 


iw) 


. Units in the numerator on the left side of the equal sign are the same units that are placed in the 
numerator of the first ratio on the right side of the equation. 


3. When the units in the numerator and the units in the denominator are the same, they cancel each 
other out. 


4. Set up the rest of the ratios so that the units cancel out, leaving only the amount to give unit. 


OE CHAPTER 15—INTRAVENOUS SOLUTIONS, EQUIPMENT, 
AND CALCULATIONS 


Common IV Component Abbreviations 


D = Dextrose 

W = Water 

S = Saline 

NaCl = Sodium Chloride 

NS = Normal Saline (0.9% NaCl) 
RL = Ringer’s Lactate 

LR = Lactated Ringer’s 
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Solution strength expressed as a percent (%) indicates the number of g per 100 mL: 


# of g solute 
100 mL solution 


Osmolarity of Solutions 
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Hypotonic: <250 mOsm/L 
Isotonic: 250-375 mOsm/L 
Hypertonic: >375 mOsm/L 


IV Rate by Electronic Infusion Pump (mL/h) 


Total mL ordered 0 c 
GET B arilered = mL/h (rounded to a whole number or tenths depending on equipment) 


Total mL ordered 
Total min ordered 


If infusion time is less than I hour: X 60min/h = mL/h 


Flow Rate for Manually-Regulated IV (gtt/min) 


Drop factor = gtt/mL 
Macrodrop factors: 10, 15, or 20 gtt/mL 
Microdrop factor: 60 gtt/mL 


Calculating IV Flow Rate for Manually-Regulated IV 
in gtt/min: Formula Method 


* <a aa Calibration or drop factor (gtt/mL) = Rate (gtt/min) 


Shortcut Method to Calculate [V Flow Rate in gtt/min 


To use shortcut method, remember drop factor constants: 10 gtt/mL = ‘ = 6 
15 gttmL = "2 = 4 
20 gtt/mL = 2 = 3 
60 gtt/mL = & =1 
nn = gtt/min (Do not use shortcut method if time is less than I hour.) 


Drop factor constant 


Adjusting IV Flow Rates (as allowed by agency policy) 


: _ Remaining volume _ 
Step 1: Ran Antinitc: = Recalculated mL/h 


Step2: ¥ x C = R (gtt/min) 


Sten 3: Adjusted rate — Ordered rate 
ad a Ordered rate 


= %Variation (maximum 25% variation) 


684 


Appendix A: Study Guide 


Calculating IV Infusion Time 


Total mL 


Wie = Total hours 


Calculating IV Infusion Volume 


Total hours X mL/h = Total mL 


CHAPTER 16—BODY SURFACE AREA AND ADVANCED 
PEDIATRIC CALCULATIONS 


Calculating Body Surface Area (BSA): Formula Method 


F ht ( x wt (kg) 
Using metric measurement of height and weight: BSA (m7?) = 4 Sea g 


: ; ht (in) x wt (Ib 
Using household measurement of height and weight: BSA (m*) = a ( a (Ib) 


Dosage Calculations Using BSA 


1. Determine BSA in m? 

2. Calculate safe dosage based on BSA: mg/m? X m* = X mg 

3. Compare the ordered dosage to the recommended dosage, and decide if dosage is safe 
4 


. If the dosage is safe, calculate the amount to give and administer dose. If dosage seems unsafe, 
consult with the ordering practitioner before administering the drug. 


Note: The dosage per m* may be mg/m’, mcg/m’, g/m’, mEq/m’, units/m’, milliunits/m?. 


Calculation of Daily Volume for Pediatric Maintenance Fluids 


® 100 mL/kg/day for first 10 kg of body weight 
= 50 mL/kg/day for next 10 kg of body weight 
@ 20 mL/kg/day for each kg above 20 kg of body weight 


CHAPTER 17—ADVANCED ADULT INTRAVENOUS 
CALCULATIONS 


Actions for the Administration of Critical Intravenous 
Medications (e.g., Heparin and Insulin) 


Action 1: Calculate bolus 
Action 2: Calculate initial continuous infusion flow rate 
Action 3: Calculate re-bolus and/or adjust continuous infusion flow rate 
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Action 1: Calculation of the Heparin Bolus 


1. Calculate the dosage (units) of the heparin bolus based on patient’s weight (kg): 
units/kg X kg = units 


2. Calculate the volume (mL) of the bolus to prepare using the dosage calculation formula: 


D 
Hees 


Action 2: Calculation of Initial Continuous Flow Rate of the [V 
Heparin Solution (mL/h) 


1. Calculate the dosage (units/h) of the initial continuous infusion based on patient’s weight (kg): 
units/kg/h X kg = units/h 


2. Calculate the continuous infusion rate (mL/h) using a version of the dosage calculation formula: 


D (units/h desired) 
H (units you have available) 


x Q (mL you have available) = R (mL/h rate) 


Action 3: Calculation of the Heparin Re-bolus and Adjustment 
of Continuous Infusion Rate 


1. Calculate the dose (units) of the heparin bolus based on aPTT results and patient’s weight (kg): 
units/kg X kg = units 


2. Calculate the volume (mL) of the bolus to prepare using the dosage calculation formula: 
D = 
H x Q —i 

3. Calculate the dosage (units/h) of the continuous infusion adjustment based on aPTT results and 
patient’s weight (kg): units/kg/h X kg = units/h 


4. Calculate the adjustment to the hourly infusion rate (mL/h) using a version of the dosage 
calculation formula: 


D (units/h desired) 
H (units you have available) 


xX Q (mL you have available) = R (mL/h rate) 


5. Calculate the new hourly infusion rate (mL/h): 
Current rate (mL/h) + adjustment (mL/h) = new rate (mL/h) 


Calculation of the Insulin Bolus and Continuous Flow Rate 


The insulin bolus is based on blood glucose level. 


D (units/h desired) 
H (units you have available) 


Note: This rule applies to other drugs ordered in units/h, milliunits/h, mg/h, meg/h, g/h, or mEq/h. 


xX Q (mL you have available) = R (mL/h rate): 7 xQ=R 


Calculation of the Flow Rate for IV Medications Ordered 
in mg/min 


Step 1: Calculate the dosage in mL/min: ae x Q (mL) = R (mL/min) 


Step 2: Calculate the flow rate in mL/h of the volume to administer per minute: 
mL/min X 60 min/h = mL/h 
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Calculation of the Flow Rate for [IV Medications 
Ordered in mg/kg/min 


Step 1: | Convert to like units (mg to mcg, Ib to kg) 
Step 2: Calculate desired dosage per minute: mg/kg/min X kg = mg/min 


Step 4: Calculate the dosage flow rate in mL/min: Se x Q (mL) = R (mL/min) 


Step 4: | Calculate the flow rate in mL/h of the volume to administer per minute: 
mL/min X 60 min/h = mL/h 


Calculation of Flow Rate for [V Medications Ordered Over a 
Specific Time Period (mg/min) 


Step 1: Calculate mg/mL 
Step 2: Calculate mL/h 


Steps to Verify Safe Dosage of IV Medications Recommended in 
mg/min and Ordered in mL/h 


Step 1: Calculate mg/h 
Step 2: Calculate mg/min 
Step 4: Compare recommended dosage and ordered dosage to decide if the dosage is safe. 


Steps to Verify Safe Dosage of IV Medications Recommended in 
mg/kg/min and Ordered in mL/h 


Step 1: Convert to like units 

Step 2: Calculate recommended mg/min 

Step 3: Calculate ordered mg/h 

Step 4: Calculate ordered mg/min 

Step 5: Compare ordered and recommended dosages to decide if the dosage is safe. 


Calculation of Flow Rate for IV Medications That 
Include IV Piggyback 


Step 1: IV PB flow rate ~xC=R 

Step 2: Total IV PB time Time for | dose X # of doses in 24 h 

Step 3: Total IV PB volume Volume of | dose X # of doses in 24 h 

Step 4: Total regular TV volume Total volume — IV PB volume = Regular IV volume 
Step 5: Total regular IV time Total time — IV PB time = Regular IV time 


Step 6: Regular IV flow rate ‘ x C=R 


- Appendix B: Apothecary 
System 


The apothecary system was introduced in Chapter 3. The following units, abbreviations, symbols, and 
equivalents describe the remnants of this ancient method of measuring medication dosages. Because it is less 
accurate than the metric system, it is no longer recommended for safe practice. The basic units are the weight 
measure grain (15 grains is approximately equivalent to 1 gram) and the liquid volume measures of dram 
(similar to a teaspoon and still found on some medicine cups), ounce (same as household fluid ounce), and 
minim (like a drop). You can compare apothecary and metric measures with the following tables and figure. 


Apothecary Units 


Measure Apothecary Unit Abbreviation Symbol 
Weight grain er N/A 
Volume ounce OZ 3 
Volume dram dr 3 
Volume minim min m 


Apothecary-Metric Approximate Equivalents 


Volume Weight 
oz mL min mL er mg er mg 
1 =30 45 =3 15 = 1,000 i =15 
igo a e i 
5 =15 30 = 2 10 = 600 s =10 
a im ie 
15=1 75 = 500 = = 58 
dr mL = Wa ==) 200 a = 6 
pe _ _ a ves 
25 = 10 10 = 0.6 4= 250 == 4 
2 = 8 8=0.5 3= 200 = = 3 
an iG ee (tes 
w= 5 5=03 50 5 = 2 
1 =4 4= 0.25 2= 120 a= 15 
Ue aie = 
3=02 15 = 100 a= | 
| minim = | gtt 15 = 0.1 ice 0 = 0.6 
* awe sie 
1 = 0.06 es a5 = (05 
oe dln a 
3 = 0.05 5 = 30 aj = 04 
irc ee we eee 
5 =.0.03 z= 20 =a = 03 
ee 
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Apothecary-Metric Approximate Equivalent 
“Conversion Clock” 


60 mg 


15mg 


© Cengage Learning 2013 


Boldface indicates generic drug name 


1 mL syringe, 6-11, 15, 21-26, 128, 132, 
137, 200 

3 mL syringe, 6-10, 12-13, 21-26, 
125-126, 131-132, 137, 200, 
203, 241 

5 mL syringe, 9, 24, 133, 138, 239-240 

10 mL syringe, 5, 9, 16, 21, 24, 134, 
137-138, 236-239 

20 mL syringe, 133-134, 138 

24-hour clock, 113-114, 120 

50 unit syringe, 11-12, 14, 25-26, 133, 
200 

U-100 syringe, 11, 15, 25—26, 132, 137, 
200 


A 
abbreviations 
of apothecary system, 90 
error-prone, 182-183 
for IV components, 440, 443 
medical, 142, 144 
obsolete, 87, 92 
activated partial thromboplastin time 
(aPTT), 514, 519, 542 
ADCs. See automated dispensing cabinets 
addition 
of decimals, 54-56 
of fractions, 38-41 
additives, to IV solutions, 443, 468 
ADD-Vantage System, 477-478 
administration, medication errors 
and, 178 
administration route. See routes 
adult dosages, 367 
body weight and, 378-379 
standard, 368 
weight threshold for, 375 
advanced adult IV calculations, 513. See 
also critical care IV calculations 
clinical protocols for, 514-530 
advanced registered nurse practitioner 
(ARNP), 178 
AHFBS. See American Hospital Formulary 
_ Service 
Alaris System, 454 
with PCA, 455 
with syringe pump, 455 
AMDMs. See automated medication 
dispensing machines 


American Hospital Formulary Service 
(AHBS), 178, 480, 368, 487 
AM/PM clock, 114, 120 
anticoagulants, 277 
antidote, 528 
apothecary system, 91, 687 
abbreviations of, 90 
amounts in, 90 
conversion, 105 
household system and, 89 
Joint Commission on, 89-90, 98, 218 
origin of, 89 
symbols of, 89-90, 109 
units of, 89 
use of, 105 
approximate equivalents, 105, 107, 124 
aPTT. See activated partial thromboplastin 
time 
ARNP. See advanced registered nurse 
practitioner 
automated dispensing cabinets (ADCs), 
186-187, 209 
illustrated cubbies in, 219, 264, 289 
LASA in, 213 
automated medication dispensing 
machines (AMDMs), 193 


B 
Bacteriostatic form, 324 
barcode symbols 
drug labels and, 164 
FDA and, 186 
blood-administration tubing, 450 
standard set, 451 
Y-type set, 451 
blood glucose level target, 523, 554 
blood plasma, 441-442 
board examination practice, 81—82 
body surface area (BSA) 
calculations from, 490, 493 
determination of, 492 
dosage calculations, 494-495 
formula for, 490-491 
in household system, 490, 493 
in metric system, 490, 493 
nomogram, 491-493 
pediatric dosages and, 368, 489-497 
safe dosage based on, 495 
body temperature chart, 117 


body weight. See also weight 
adult dosage and, 378-379 
conversion of, 379 
pediatric dosage and, 368-376 
variations in, 514 

boiling point, of pure water, 116 

bolus. See IV bolus 

brand name, 158 

BSA. See body surface area 


C 
calibrated dropper, 124, 131 
calibrations, reading, 125 
cancellation of terms, 41-42, 99, 409, 456 
dimensional analysis and, 411, 416 
capsules, 210-213, 410 
cc. See cubic centimeters 
CDSS. See clinical decision support systems 
Celsius 
body temperature scale and, 117 
conversion, 116-119 
to Fahrenheit ratio, 117 
formula, 118 
scale, 117 
centi-, 86-87 
central line, 447 
clinical decision support systems 
(CDSS), 184 
clinical protocols, 514-530 
clinical reasoning skills, 94, 110, 119, 
135-136, 152, 170-171, 193, 195, 
243, 312, 358, 386, 418-419, 483, 
505-506, 542 
combination drugs 
dose volume of, 376, 379 
drug labels and, 165 
pediatric dosages and, 376-378 
common fractions, 31 
common sense 
conversion and, 99-100, 103-104, 405 
dosage calculation and, 241 
oral dosage of drugs and, 215, 
220-221, 230 
comparison 
of decimals, 50-52 
of fractions, 35—36 
of percents, 66-68 
of ratios, 66-68 
of syringes, 300 
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complex fractions, 33, 36-37 
composition, of drugs, 159 
computerized medication administration 
systems, 148-150 
computerized physician/prescriber order 
entry (CPOE), 184, 193. See also 
physician’s order form 
continuous infusions, 277, 426 
for heparin protocol, 517-519 
for insulin protocol, 525-527 
controlled-substance schedule, drug labels 
and, 164 
control numbers, drug labels and, 163 
conversion. See also unit conversion 
in apothecary system, 105, 687 
of body weight, 379 
Celsius, 116-119 
common sense in, 99-100, 103-104, 
405 
of decimals, 64-67, 80 
Fahrenheit, 116-119 
of fractions, 34-35, 52, 64-67, 80 
household system and, 97—110 
of improper fractions, 35, 45 
international time, 113-116 
metric system and, 97-110 
military time, 113-116 
of mixed numbers, 35-36 
of percents, 64-67, 80 
ratio-proportion method of, 400-402 
of ratios, 64-67, 80 
between systems of measurement, 
105-110 
time, 113-116 
conversion factor method, 99-100, 
104-107 
CPOE. See computerized 
physician/prescriber order entry 
critical care IV calculations, 533. See also 
advanced adult IV calculations 
IV solutions ordered per kg per minute 
and, 532, 536 
IV solutions ordered per minute and, 
530-531, 536 
verification of, 534-537 
cross-cancellation, 41 


cross-multiplying, ratio-proportion, 72—76, 


400-402 
cubic centimeters (cc), 124 
cup, 91 


D 

DDS. See dentist 

deca-, 87 

deci-, 86-87 

decimal fractions, 31, 70 
decimal numbers and, 47—50 
number of places in, 52 
reading, 48 
words for, 47 
writing, 48 


decimal numbers, 52 
decimal fractions and, 47—50 
reading, 48 
decimal place, 49 
decimal point, 47, 52 
importance of, 93-94 
decimals, 31, 47-49, 53, 60, 78 
addition of, 54-56 
comparison of, 50-52 
conversion of, 64-66, 67, 80 
division of, 57-59 
fractions and, 51-52 
metric measure and, 75 
multiplication of, 56-57, 59 
rounding, 58-59, 68, 80, 135-136 
subtraction of, 54-56 
use of, 68 
whole numbers and, 70 
decimal system, metric system as, 85 
deci-, 87 
Delmar’s Nurse’s Drug Handbook, 178, 
235, 269, 494 
denominator, 32, 36, 39 
least common, 38 
dentist (DDS), 178 
diluent, 321 
dilution range, for pediatric dosages, 
501, 504 
dimensional analysis 
cancellation of terms and, 411, 416 
dosage calculation and, 406-416 
medication errors and, 418 
as unique, 410 
dividend, 43, 57 
division 
of decimals, 57—59 
of fractions, 43-46, 100 
by 1, 69 
shortcut for, 102 
divisor, 43, 57 
DO. See osteopathic doctor 


dosage calculation. See also adult dosages; 


pediatric dosages; Three-Step 
Approach to dosage calculations 
accuracy in, 405 
alternative methods of, 399 
by BSA, 494-495 
checklist for, 233 
common sense and, 241 
dimensional analysis and, 406-416 
formula, 518, 526 
inaccuracy in, 241 
ratio-proportion and, 402-406 
as skill, 241, 310 
for small dosages, 265 
therapeutic, 542 
dosage strength 
drug labels and, 158-159 
supply quantity and, 230 
double verification, for high-alert 
medications, 277, 514 


DPM. See podiatrist 
drams, 105, 124 
drop (gtt), 124 
macro, 458-459 
micro, 458-459, 498 
as whole number, 463 
drop factor, 458-459, 462, 464, 466 
guideline for, 463 
of volume control set, 488, 500 
drop factor constant, 464, 466 
drug form, 159-160 
importance of, 208 
drug labels 
barcode symbols and, 164 
brand name and, 158 
combination drugs and, 165 
controlled-substance schedule and, 164 
control numbers and, 163 
dosage strength and, 158-159 
expiration date and, 163 
generic name and, 158 
insulin, 282 
label alerts and, 162 
lot numbers and, 163 
manufacturer’s name and, 162 
mixing/reconstituting directions 
and, 161 
NDC and, 163 
NF and, 164 
parenteral dosage of drugs and, 282 
reading, 169, 194-195 
single-dose labels and, 164-165 
supply dosage and, 160, 165-166 
total volume and, 160 
triple-checking, 166 
understanding, 157-158 
unit-dose labels and, 164-165 
USP and, 164 
drug order 
clarification of, 143-144, 150-151 
MAR and, 146-147 
parts of, 143-145 
sequence of, 143-144 
drug order interpretation, 141 
medical abbreviations and, 142, 144 
drug potency, length of, 327 
drug structure, 159 


E 
electronic health record (EHR), 148 
electronic infusion pumps, 190 
electronic MAR, 150 
electronic medical records (EMRs), 193 
EMRs. See electronic medical records 
enteral feedings, 354 
equations 

building, 406-410 

enlarging, 73 

equivalent, 73, 75 

simple, 63, 68-71, 79 

simplifying, 75 


equipment used in dosage measurement, 
126-130, 132-136, 138 
calibrated dropper, 124, 131 
infusions and, 451 
medicine cup, 123-124, 131, 137, 
201, 232 
pediatric oral devices, 125 
equivalent equations, 73, 75 
equivalent fractions, 33-34, 37, 72-73 
equivalents, 109, 401 
approximate, 105, 107, 124 
mastery of, 406 
essential skills evaluation, 3-19 
answer sheet, 21—27 
evaluation 
answer sheet, 21—27 
of essential skills, 3-19 
mathematics diagnostic, 28-30 
expiration date, 338 
drug labels and, 163 
potency length and, 327 
extended release, 409 
extremes, product of, 72, 75 


F 
Fahrenheit 
body temperature scale and, 117 
to Celsius ratio, 117 
conversion, 116-119 
formula, 118 
scale, 117 
FDA. See Food and Drug Administration 
feedings 
enteral, 354 
oral, 354 
flow rate 
adjusting, 468-471 
calculation of, 530 
continuous, 518, 526 


for electronically-regulated IV solutions, 


450-458 

formula method for, 461-464, 467 

infusion pump guideline for, 457 

for infusion pumps, 456-457 

of IV solutions, 450, 461-465 

for manually-regulated IV solutions, 
458-468 

monitoring, 468, 471 

off-schedule, 468-469 

for PB, 538-540 

primary, 539 

recalculated, 471 

shortcut method for, 464—467 

for volume control set, 498 

fluids 
maintenance, 440, 503-504 
replacement, 440 
Food and Drug Administration 

(FDA), 85 

barcode symbols and, 186 


Infusion Pump Improvement 
Initiative, 190 

LASA list of, 189 

fractions 
addition of, 38-41 
common, 31 
comparison of, 35—36 
complex, 33, 36-37 
conversion of, 34-35, 52, 64-67, 80 
decimal, 31, 47-50 
decimals and, 51-52 
division of, 43-46, 100 
enlarging, 34, 36-38 
equivalent, 33-34, 37, 72-73 
in household system, 92 
improper, 32-33, 35-37, 45 
multiplication of, 41-43, 45 
proper, 32, 36-37 
ratios and, 67 
reduction of, 34, 36, 78 
subtraction of, 38-41 
for time, 466 
types of, 32-33 

freezing point, of pure water, 116 


G 
g. See gram 
gastrostomy tube (GT), 208 
generic name, 158 
grain, as standard weight, 89-90, 105, 687 
gram (g), 85-86 
obsolete abbreviations for, 87 
GT. See gastrostomy tube 
gtt. See drop 


H 
Harriet Lane Handbook, The, 368 
Health Information Technology for 
Economic and Clinical Health Act 
(HITECH), 148 
hecto-, 87 
hemorrhage, 170, 277 
heparin, 277 
overdose, 522-523 
response to, 519 
Three-Step Approach for, 278-281 
heparin lock, for [V push, 475-477 
heparin protocol, 514 
bolus, 515-517 
continuous infusion, 517-519 
rebolus, 519-522 
sample, 515 
weight-based, 520, 542, 546-547 
high-alert medication, 110, 136. See also 
heparin; insulin 
double verification of, 277, 514 
infusion pumps and, 454 
ISMP’s definition of, 276 
ISMP’s list of, 179, 276-277 
Joint Commission on, 178 
medication errors and, 310 
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parenteral, 276-303 
responsibility for, 513 
samples of, 277 
HITECH. See Health Information 
Technology for Economic and 
Clinical Health Act 
hospital injuries, medication errors 
and, 178 
household system, 90 
apothecary system and, 89 
BSA in, 490, 493 
conversion, 97—116 
fractions in, 92 
units of, 91 
use of, 105 
hypertonic IV solutions, 442, 503 
hypoglycemia, 527 
hypokalemia, 109 
hypotonic IV solutions, 442 


| 
ID. See intradermal 
IM. See intramuscular 
improper fractions, 32-33, 36 
conversion of, 35, 45 
mixed numbers and, 35, 37 
incomplete order clarification, 312 
infiltration, 448 
information technologies, medication 
errors and, 193 
Infusion Pump Improvement Initiative, of 
FDA, 190 
infusion pumps, 450-456, 467 
electronic, 190 
flow rate for, 456-457 
flow rate guideline for, 457 
high-alert medication and, 454 
IV volume regulation by, 456 
monitoring, 456 
infusions 
continuous, 277, 440, 517-519, 
$25-527 
equipment for, 465 
intermittent, 440, 474-480, 498-500 
methods of, 440 
rate of, 267 
volume limitations for, 538-539 
injectable solutions, 256-267 
reconstitution of, 323-325 
injectable volume per dose, supply dosage 
and, 332 
Institute for Safe Medication Practices 
(ISMP), 178 
error-prone abbreviations, symbols 
and dose designations list of, 
182-183 
high-alert medication list of, 179, 
276-277 
LASA list of, 189 
Institute of Medicine (OM), on 
medication errors, 178 
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insulin 
action times for, 282—283 
administration of, 285 
avoiding dosage errors with, 302-303 
clear compared to cloudy, 290 
combination, 290-293, 303 
coverage, 292—295 
dosage matched to need, 514 
drug labels, 282 
interpreting order for, 285 
math tip for, 281 
measuring, 286-289 
overdose, 527-528 
precautions for, 291—292 
prefilled U-100 pens, 295-298 
premixed, combination, 284 
sliding scale orders of, 292-295 
supply dosage of, 281 
Three-Step Approach for, 286-289, 
296-298 
titration of, 529, 554 
U-100 insulin, 127-128, 131, 200, 281, 
286-287, 295, 303 
U-500 insulin, 298-302 
U-500 insulin warning, 281, 298 
insulin protocol, 514, 523, 528-530 
bolus, 525 
continuous infusion, 525-527 
rebolus, 527 
sample, 524 
insulin pump, 285 
insulin syringe, 135 


lo-dose U-100, 127-128, 131, 287-289, 


295-298 
prefilled U-100 pens, 295-298 
standard U-100, 286-287 
intermittent infusion, 440, 474-480 
via volume control set, 498—500 
intermittent peripheral device, 475 
International System of Units (SI), 86 
international time 
conversion, | 13-116 
time and, 115-116 
zeros in, 114 
international unit, 91 
intradermal (ID), 255 
intramuscular (IM), 255. See also 
reconstitution of solutions 
intravenous. See IV 
IOM. See Institute of Medicine 
irrigants, 352-353 
ISMP. See Institute for Safe Medication 
Practices 
ISMP Medication Error Reporting 
Program (MERP), 182, 193 
ISMP Medication Safety Alert! Nurse 
Advise-ERR, 193 
isotonic IV solutions, 442 
IV (intravenous), 255, 440 
skills required for, 256 
IV bag, labeled, 453 


IV bolus, 277, 475 
calculation, 516 
for heparin protocol, 515-517 
for insulin protocol, 525 
volume of, 516 
IV pumps, 450-456 
IV push 
heparin lock for, 475—477 
infusion rate for, 476, 482 
saline lock for, 475-477 
IV site, 447 
monitoring, 448 
IV solutions, 439. See also heparin 
protocol; primary IV tubing 
packaging; secondary IV tubing 
additives to, 443, 468 
adjustment range for, 470 
component abbreviations for, 
440, 443 
component calculations for, 
446-447 
concentration of, 440-442, 447, 467 
electronically-regulated, 450-458 
flow rate of, 450, 461-465 
gravity-flow, 449 
heparin lock for, 475-477 
hypertonic, 442, 503 
hypotonic, 442 
infusion time for, 480-481 
intermittent, 474-480 
isotonic, 442 
letters in, 440, 443 
manually-regulated, 458-468 
MAR for, 452 
minimal dilutions for, 501-503 
numbers in, 440, 443 
ordered per kg per minute, 522, 536 
ordered per minute, 530-531, 536 
with piggyback, 449, 474-475 
protocol for, 514 
saline lock for, 475-477 
therapeutic goal of, 441 
titration of, 532-534 
verification of, 534-537 
volume of, 480-48 1 
IV syringe, 129-130 


J 


jejunum tube (J-tube), 208 
Joint Commission, The 
on apothecary units and symbols, 
89-90), 98, 218 
on high-alert drugs, 178 
national safety goals of, 171 
Official “Do Not Use” List of, 49-50, 
92, 109, 180-181, 188 
Patient Safety Goal of, 185, 188 
Sentinel Event Alert, 193 
Speak Up campaign of, 191-192 
on verbal orders, 180 
J-Tube. See jejunum tube 


K 
kg. See kilogram 
kilo-, 86-87 


kilogram (kg), 106 
to Ib, 368-369 
known percent, 76 


L 
L. See liter 
label alerts, drug labels and, 162 
LASA. See look-alike/sound-alike 
Ib. See pound 
least common denominator, 38 
length, measurement of, 86 
liter (L), 85-87 
Lo-Dose U-100 insulin syringe, 127—128, 
131, 287-289, 295-298 
look-alike/sound-alike (LASA), 170, 209 
in ADCs, 213 
FDA list of, 189 
ISMP list of, 189 
medication errors and, 188 
Tall Man lettering and, 189 
lot numbers, drug labels and, 163 
luerlock hub, 125 


M 
m. See meter 
macrodrops, 458-459 
maintenance fluids, 440 
daily volume calculation for, 503-504 
manufacturer’s name, drug labels 
and, 162 
MAR. See medication administration 
record 
mathematics diagnostic evaluation, 
28-30. See also specific function, 
i.e. ratios 
maximal safe concentration, 501—502 
MD. See medical doctor 
means, product of, 72, 75 
measurement, systems of 
apothecary system, 89-91, 98, 105, 
109, 218, 687 
conversion between, 105-110 
household system, 89-92, 97-110, 
490, 493 
metric system, 85-89, 97-110, 
490, 493 
medical abbreviations, 142, 144 
medical doctor (MD), 178 
medication. See high-alert medication 
medication administration, safe, 185-191 
medication administration record (MAR), 
12, 15, 246-247 
computerized, 148—150 
drug orders and, 146-147 
electronic, 150 
for IV solution, 452 
paper-based, 147, 154 
pharmacy, 149, 155 


medication cart, 209 
medication errors 
administration and, 178 
campaign against, 191-192 
causes of, 243 
dimensional analysis and, 418 
fatal, 277 
frequency of, 178 
high-alert medications and, 310 
hospital injuries and, 178 
information technologies and, 193 
IOM on, 178 
LASA and, 188 
MERP and, 182, 193 
nurses’ perception of, 178 
pediatric dosages and, 385-386 
prescription and, 178 
prevention of, 177-178, 191-193, 
505-506 
right amount and, 188-190 
right documentation and, 191 
right drug and, 185-288 
right patient and, 185 
right route and, 190-191 
right time and, 191 
transcription and, 178, 180-184 
verbal orders and, 180 
workplace distraction and, 186 
Medication Safety Alerts ISMP), 193 
medicine cup, 123-124, 131, 137, 
PAO Ley? 
mEq. See milliequivalents 
MERP. See ISMP Medication Error 
Reporting Program 
meter (m), 85—87 
metric measure, decimals and, 75 
metric notation, rules of, 87-88 
metric prefixes, 86 
metric system, 89 
adoption of, 85 
base units of, 85—86, 88 
BSA in, 490, 493 
conversion, 97—110 
conversion diagram for, 104 
as decimal system, 85 
subunits of, 86-88 
metric units, 85, 88 
international standardization of, 86 
relationship of, 87 
value of, 87 
mg. See milligram 
micro-, 86-87 
microdrops, 458-459, 498 
military time conversion, | 13-116 
milli-, 86-87 
milliequivalents (mEq), 91—92 
milligram (mg), mL and, 87, 94 
milliliter (mL), mg and, 87, 94 
milliOsmols (mOsm), 442 
milliunit, 91—92 
minims, 105 


mixed numbers, 33 
conversion of, 35—36 
mixing directions, drug labels and, 161 
mL. See milliliter 
morbidity, 523 
mortality, 523 
mOsm. See milliOsmols 
multiple-dose vial, 327, 332 
multiplication 
of decimals, 56—57, 59 
of fractions, 41—43, 45 
by 1, 69 
shortcut for, 101 
wording for, 76 


N 

nasogastric (NG), 208 

nasojejunal (NJ), 208 

National Council Licensure Examination 
for Practical Nurses. See 
NCLEX-PN 

National Council Licensure Examination 
for Registered Nurses. See 
NCLEX-RN 

National drug code (NDC), drug labels 
and, 163 

National Formulary (NF), 164 

NCLEX-PN (National Council Licensure 
Examination for Practical Nurses), 
81, 202-204, 553-555 

NCLEX-RN (National Council Licensure 
Examination for Registered Nurses), 
81-82, 202-204, 553-555 

NDC. See National drug code 

needleless syringe, 130-131 

needles, changing, 335 

needlestick injury, 128 

NE. See National Formulary 

NG. See nasogastric 

NJ. See nasojejunal 

nomogram, 490 

BSA, 491-493 
West Nomogram, 491-492, 507, 551 

noninjectable solutions, reconstitution of, 
351-352 

normal serum osmolarity, 442 

numerator, 32, 36, 39 

nutritional liquids, diluting, 354-355 


Oo 
ODT. See orally disintegrating tablet 
Official “Do Not Use” List, of The Joint 
Commission, 49-50, 92, 109, 
180-181, 188 
oral administration of dosage 
calibrated dropper, 124, 131 
medicine cup, 123-124, 131, 137, 201, 
Dy) 
pediatric, 125 
syringe for, 16, 125 
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oral dosage of drugs, 207-208, 310 
capsules and, 210-213, 410 
common sense and, 215, 220-221, 230 
tablets and, 210-213 
Three-Step Approach to, 213-221 

oral feedings, 354 

oral liquids, 227—233 

orally disintegrating tablet (ODT), 212 

oral suspensions, 242 

ordered dosage ratio, 408 

osmolarity, 442—443 

osteopathic doctor (DO), 178 

ounce (fluid), 91 

ounce (weight), 91 

overdose, 93 
of heparin, 522-523 
of insulin, 527-528 


P 
PA. See physician’s assistant 
parenteral administration of dosage 
insulin syringe, 127-128, 131, 135, 
287-289 
intravenous syringe, 129 
needleless syringe, 130-131 
1 mL syringe, 128, 131 
prefilled single-dose, 126, 131 
safety syringe, 128-129, 131 
3 mL syringe, 125—126, 131 
parenteral dosage of drugs, 255, 310 
calculation of, 257 
drug labels and, 282 
high-alert medications and, 276-303 
injectable solutions and, 256-267 
parenteral solutions 
routes of, 332-337 
types of, 325-332 
parenteral syringe, 125 
patient, 143 
patient-controlled analgesia (PCA), 190 
Alaris System with, 455 
syringe pump with, 455 
PB. See piggyback 
PCA. See patient-controlled analgesia 
PDAs. See personal digital assistants 
Pediatric Dosage Handbook, 368 
pediatric dosages, 367 
administration of, 368 
advanced calculations for, 489 
body weight and, 368-376 
BSA and, 368, 489-497 
combination drugs and, 376-378 
for daily-dosage-range drugs, 373-374 
for daily-dosage-range drugs with 
maximum daily allowance, 374-375 
dilution range for, 501, 504 
of maintenance fluids, 440, 503-504 
medication errors and, 385-386 
range of, 386 
for routine or round-the-clock drugs, 
372-373 
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pediatric dosages (Continued) 
for single-dosage drugs, 370-371 
for single-dosage-range drugs, 
371-372 
underdosage and, 375-376 
pediatric oral devices, 125 
pediatric volume control sets, 497-500 
PEG. See percutaneous endoscopic 
gastrostomy 
percentage, of quantity, 76-77 
percents, 63, 78 
comparison of, 66-68 
conversion of, 64-67, 80 
known, 76 
supply dosage expressed as, 165-166 
percutaneous endoscopic gastrostomy 
(PEG), 208 
peripheral line, 447 
peripherally inserted central line (PICC), 
279, 447-448 
per os (p.0.), 207 
personal digital assistants (PDAs), 193 
phlebitis, 448 
physician’s assistant (PA), 178 
Physicians’ Desk Reference, 178 
physician’s order form, 248-249. See also 
computerized physician/prescriber 
order entry 
paper-based, 146, 148 
PICC. See peripherally inserted 
central line 
piggyback (PB), 448 
flow rate for, 538-540 
IV solutions with, 449, 474-475 
pint, 91 
p.o. See per os 
podiatrist (DPM), 178 
pound (Ib), 91, 106 
to kg, 368-369 
prefilled single-dose syringe, 126, 131 
prescriptions, 97 
medication errors and, 178 
preservative-free form, 324 
Preventing Medication Errors 
(IOM), 191 
primary IV tubing packaging, 448 
p.r.n. (when necessary), 142, 144 
product, 41 
of the extremes, 72, 75 
of the means, 72, 75 
proper fractions, 32, 36-37 
proportions, 72, 75. See also 
ratio-proportion; ratios 
Pyxis barcode scanner, | 87 
Pyxis CUBIE System, 187 
Pyxis MedStation, 187 


Q 

quantity, percentage of, 76-77 
quart, 91 

quotient, 43, 57 


R 
ratio-proportion, 63 
conversion method, 400-402 
cross-multiplying, 72-76, 400-402 
dosage calculation and, 402-406 
ratios, 63. See also proportions 
comparison of, 66-68 
conversion of, 64-67, 80 
fractions and, 67 
ordered dosage and, 408 
reduction of, 67, 78 
supply dosage and, 165-166, 402, 408 
terms of, 64 
RDA. See recommended daily allowance 
rebolus 
for heparin protocol, 519-522 
for insulin protocol, 527 
recommended daily allowance (RDA), 79 
reconstitution directions, drug labels 
and, 161 
reconstitution labels, 328, 338 
reconstitution of injectable medications in 
powder form, 323-325 
reconstitution of solutions, 32] 
different IM/IV reconstitution 
instructions and, 334-336 
errors in, 358 
IM or IV injection instructions and, 
332-336 


instructions to check package insert and, 


337-338 
noninjectable, 351-352 
single-strength solution and, 325-328 
types of parenteral solutions and, 
325-332 
reduction 
of fractions, 34, 36, 78 
of ratios, 67, 78 
replacement fluids, 440 
right amount, 143-144, 166, 188-190 
right documentation, 143-144, 166, 191 
right drug, 143-144, 166, 185-188 
right patient, 143-144, 166, 185 
right route, 143-144, 166, 190-191, 195 
right time, 143-144, 166, 191 
rounding, of decimals, 58-59, 68, 80, 
135-136 
routes, 143, 161. See also right route 
of parenteral solutions, 332-337 


hy 
safe medication administration, 185-191 
verification of, 534—537 
safety culture, 184 
safety syringe, 128-129, 131 
saline lock, for IV push, 475-477 
scored tablets, 210, 221 
secondary IV tubing, 448 
shortcut 
for division, 102 
errors with, 110 


for flow rate, 464-467 
for multiplication, 101 
SI. See International System of Units 
sigmoidoscopy, 119 
simple equations, 63 
solving for x, 68-71, 79 
single-dose labels, drug labels and, 164-165 
single-dose vials, 324 
six rights of medication administration, 
143-144, 166, 185-191, 193, 195, 
454, 542. See also specific rights 
Smart Pump, 190 
solutes, 321, 323, 351, 355, 441 
common, 443 
solid, 322 
solutions. See also IV solutions; 
parenteral solutions; reconstitution 
of solutions 
calculating, 352 
color of, 258 
concentration of, 66-67, 80, 323, 351, 
355, 417, 447, 467 
injectable, 256-267 
irrigants and, 352—353 
multiple-strength, 325, 328-332 
noninjectable, 351—352 
preparation of, 355 
properties of, 322—323 
single-strength, 325-328 
topical, 352-353 
volume of, 323, 357 
solvent, 321, 322, 323, 351, 355, 441 
volume of, 501 
Speak Up, Joint Commission campaign, 
191-192 
SR. See sustained release 
Status epilepticus, 265 
structure, of drugs, 159 
subcutaneous (subcut), 255 
subtraction 
of decimals, 54-56 
of fractions, 38-41 
supply dosage 
calculation of, 467 
drug labels and, 160, 165-166 
injectable volume per dose and, 332 
of insulin, 281 
as percent, 165-166 
ratio and, 165-166, 402, 408 
of reconstituted drug, 331 
supply quantity, dosage strength and, 230 
sustained release (SR), 409 
Syndeo PCA, 455 
syringe pump, 454 
Alaris System with, 455 
monitoring, 456 
with PCA, 455 
syringes 
comparison of, 300 
50 unit syringe, 11-12, 14, 25-26, 
133, 200 


5 mL syringe, 9, 24, 133, 138, 239-240 

insulin, 127-128, 131, 135, 286-289, 
295-298 

IV, 129-130 

lo-dose U-100 insulin, 127-128, 131, 
287-289, 295-298 

needleless, 130-131 

100 unit syringe, 11, 15, 25-26, 132, 
137, 200 

1 mL syringe, 6-11, 15, 21-26, 128, 
2B 200) 

oral, 16, 125 

parenteral, 125 

prefilled single-dose, 126, 131 

safety, 128-129, 131 

10 mL syringe, 5, 9, 16, 21, 24, 134, 
137-138, 236-239 

3 mL syringe, 6-10, 12-13, 21-26, 
125-126, 131-132, 137, 200, 
203, 241 

tuberculin, 128 

20 mL syringe, 133-134, 138 

U-100 insulin, 127-128, 131, 286-287, 
JSR), 2k) 

variations in, 135 

Systeme International. See International 

System of Units 


15 

T. See tablespoon 

t. See teaspoon 

tablespoon (T), 91 

tablets, 211-213 
maximum dosage of, 220 
scored, 210, 221 

Tall Man lettering, 188, 213 
LASA and, 189 

teaspoon (t), 91 

temperature 
of body, 117 
electronic digital devices, 117 
as health status measure, 113 
scale of, 117 

thermometers, 117 

Thomson Reuters Micromedex 

system, 178 


Three-Step Approach to dosage 
calculations, 235, 508 
formula for, 215-216, 221, 241, 256, 
267, 310 
for heparin, 278-281 
for insulin, 286-289, 296-298 
oral dosage of drugs and, 213-221 
for oral liquids, 227 
parenteral dosage of drugs and, 256-267 
thrombosis 
prevention, 505 
treatment, 277 
time 
conversion, 113-116 
errors due to, 119 
fractions for, 480 
international time and, 115-116 
tonicity, 442-443 
topical solutions, 352-353 
total daily dosage, 372 
traditional time. See time 
transcription, medication errors and, 178, 


180-184 
tuberculin syringe, 128 
tubing 


blood-administration, 450-45 1 
primary IV, 448 
secondary IV, 448 


U 
underdosage, pediatric dosages and, 
375-376 
unit conversion, 98-99. See also 
conversion 
unit-dose labels, drug labels and, 164-165 
unit-dose packaging, 207 
United States Pharmacopeia (USP), drug 
labels and, 164 
units, 92 
of apothecary system, 89 
determination of, 406, 416 
of household system, 91 
international, 86 
of metric system, 85-88 
unknown quantity (x), 68, 71 
USP. See United States Pharmacopeia 
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V 
vein irritation, 502, 504 
verbal orders 
Joint Commission on, 180 
medication errors and, 180 
volume 
of diluent, 501 
drug labels and, 160 
of IV bolus, 516 
of IV solutions, 480-48 | 
limiting, 538-539 
of maintenance fluids, 440, 503-504 
measurement of, 86 
of solvent, 501 
total, 160. 
volume control sets 
drop factor for, 498, SOO 
flow rate for, 498 
intermittent IV infusion via, 498-500 
pediatric, 497—SO00 


WwW 

watch count, 458 

water 
boiling point of, 116 
freezing point of, 116 
intoxication, 503 

weight. See also body weight 
grain as standard, 89-90, 105 
heparin protocol and, 520, 542, 

546-547 

measurement of, 86 

West Nomogram, 491, 507, 551 
normal column on, 492 

whole number, 47-48 
decimals and, 70 
drops as, 463 


X 


x, unknown quantity, 68, 71 


Z 

ZerOS 
in international time, 114 
as place holders, 103 
trailing, 49, 52 
unnecessary, 102 
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Boldface indicates generic drug name 


A 

Acetaminophen, 240-24 | 

Acyclovir, 339 

Albuterol sulfate, 235, 396 

Aldactone (spironolactone), 98, 164, 251 

Aluminum magnesium and simethicone 
oral suspension (Antacid Plus), 99 

Amiodarone HCl injection, 273 

Amoxicillin and clavulanate potassium, 
D5 Uys! 

Amoxicillin oral suspension, 16, 235, 
8737 3934390 

Amphotericin B, 337 

Ampicillin, 340, 383 

Ampicillin sodium/sulbactam sodium 
(Unasyn), 346 

Antacid Plus (aluminum magnesium and 
simethicone oral suspension), 99 

Apidra (insulin glulisine), 282 

Ativan (lorazepam), 204, 266, 269 

Atomoxetine HCl (Strattera), 4 

Azithromycin (Zithromax), 9, 161, 322, 
326, 341 

Azulfidine (sulfasalazine), 223 


B 

Biaxin (clarithromycin), 167, 211, 395 
Bumetanide, 173, 273 

Butorphanol tartrate injection, 6 


C 

Calan SR (verapamil hydrochloride), 
Al 3) 

Carafate (sucralfate), 14, 158, 210, 250 

Carbamazepine (Tegretol), 163, 167, 223, 
250, 388 

Cefaclor, 228-229, 235, 372, 391, 394 

Cefadroxil monohydrate (Duricef), 225 

Cefazolin, 324, 350, 363, 398 

Cefepime injection, 349 

Cefotaxime (Claforan), 168, 499 

Cefpodoxime proxetil (Vantin), 161, 168, 
WARS OS5395 

Ceftriaxone, 392 

Ceftriaxone injection, 18, 334, 348, 359, 
362, 393 

Cephradine (Velosef), 350 

Ciprofloxacin injection, 162 

Claforan (cefotaxime), 168, 499 


Clarithromycin (Biaxin), 167, 211, 395 

Clindamycin, 209, 271, 404 

Clonazepam, 163, 167, 209, 212, 215, 
QS, Se 

Clonazepam (Klonopin), 4 

Clonidine HCI, 209, 212, 215 

Continu-Flo solution set, 460 

Continu-Flo solution set with duo-vent 
spike, 448, 460 

Co-Trimoxazole (trimethoprim and 
sulfamethoxazole), 382 

Cytarabine, 345 


D 

DCL (ceftriaxone), 392 

Depakene (valproic acid), 235, 389 

Depo-Provera (medroxyprogesterone 
acetate), 126, 172, 269 

Dexamethasone sodium phosphate, 
261, 413 

Dextromethorphan hydrobromide 
(Robitussin), 376 

Dextrose 5% injection, 441, 445 

Dextrose 5% injection and 0.9% sodium 
chloride, 442, 445 

Dextrose 5% injection and 0.45 % 
sodium chloride, 444 

Dextrose 5% injection and 0.225% 
sodium chloride, 444 

Digoxin, 319, 407 

Digoxin injection, 8, 240, 251, 261, 268 

Digoxin tablets, 223 

Dilantin (phenytoin sodium), 10 

Diltiazem HCI injection, 263, 273, 319 

Diphenhydramine HCl injection, 263, 268 

Doxycycline injection, 9, 341, 342 

Droperidol (Inapsine), 160, 318 

Duricef (cefadroxil monohydrate), 225 


E 
Enfamil formulas, 354 
Epinephrine injection, 166 


F 

Famotidine, 158, 173, 260, 318 
Feldene (piroxicam), 250 
Flagyl (metronidazole), 250 
Fluoxetine (Prozac), 219 

Folic acid injection, 269 


Fosphenytoin sodium injection, 264, 273 
Furosemide, 161, 239 

Furosemide (Lasix), 219, 251 
Furosemide oral solution, 124, 388 


G 

Gabapentin (Neurontin), 222 

Gemfibrozil (Lopid), 159, 223, 251, 404 

Gentamicin, 7, 209, 271, 318, 379, 382, 
385, 387, 403, 499 

Glycopyrrolate (Robinul), 8, 165, 262, 
268, 392 


H 

Halcion (triazolam), 98 

Haloperidol decanoate, 318, 413 

HEMA II Y-Type Blood Set, 460 

Heparin Lock Flush, 170, 277-278, 
303, 305 

Heparin sodium injection, 92, 160, 170, 
201, 278, 303, 305-308, 516, 555 

Humalog (insulin lispro injection), 282, 
289, 299, 304 

Humalog Mix 75/25 (insulin lispro 
protamine suspension/insulin lispro 
injection), 284 

Human insulin injection/rDNA (Novolin 
70/30), 284, 318 

Human insulin injection/rDNA (Novolin 
R), 11, 14, 161, 283, 294, 319 

Human insulin isophane suspension 
(Humulin 70/30 Pen), 295 

Human insulin isophane 
suspension/rDNA (Novolin N), 11, 
163, 283, 290, 304, 319 

Human insulin rDNA origin 
(Humulin N), 283 

Humulin 70/30 Pen (human insulin 
isophane suspension), 295 

Humulin N (human insulin rDNA 
origin), 283 

Humulin R (insulin human injection), 
277, 282-283, 289, 299, 304, 306, 
Sl, O25) 

Hydrochloride (Promethazine), 6, 240, 318 

Hydrochlorothiazide, 224 

Hydrocodone bitartrate and 
acetaminophen (Lortab), 5, 165, 
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Hydromorphone HCl injection, 259, 267 

Hydroxyzine hydrochloride (Vistaril), 
IMG, SA 

Hydroxyzine pamoate (Vistaril), 235 


I 

Ibuprofen (Motrin), 225 

Inapsine (droperidol), 160, 318 

Inderal LA (propranolol hydrochloride), 
IO, WHS, Daw 

Insulin aspart injection (NovoLog), 282, 
290, 304, 307 

Insulin aspart protamine suspension 70% 
and 30% insulin aspart injection 
(NovoLog Mix 70/30), 284, 288, 290 

Insulin detemir (Levemir), 283, 307 

Insulin glargine (Lantus), 283, 287, 
305-306 

Insulin glulisine (Apidra), 282 

Insulin human injection (Humulin R), 
277, 282-283, 289, 299, 304, 306, 
S855 25) 

Insulin lispro injection (Humalog), 282, 
289, 299, 304 

Insulin lispro protamine suspension/ 
insulin lispro injection (Humalog 
Mix 75/25), 284 


K 
Kanamycin sulfate (Kantrex), 7, 162, 381 
Kantrex (kanamycin sulfate), 7, 162, 381 
Ketorolac tromethamine, 264, 268, 318 
Klonopin (clonazepam), 4 
Klor-Con (potassium chloride), 224, 231 
Konsy] (psyllium hydrophilic 

muciloid), 159 


L 

Labetalol hydrochloride (Trandate), 225 

Lactated Ringer’s and 5% dextrose 
injection, 441, 445 

Lactated Ringer’s injection, 449 

Lantus (insulin glargine), 283, 287, 
305-306 

Lasix (furosemide), 219, 251 

Levemir (insulin detemir), 283, 307 

Levothyroxine sodium (Synthroid), 5, 
YS, AT, B28), 2, AN 

Lidocaine, 166, 169, 174 

Lopid (gemfibrozil), 159, 223, 251, 404 

Lopressor (metoprolol tartrate), 164, 
NG SH 2235252 

Lorazepam (Ativan), 204, 266, 269 

Lortab (hydrocodone bitartrate and 
acetaminophen), 5, 165, 173, 226 


M 

Medroxyprogesterone acetate 
(Depo-Provera), 126, 172, 269 

Methotrexate injection, 172 

Methylphenidate HCI (Ritalin HCl), 160, 
164, 403 


Methylprednisolone sodium succinate, 
347, 396 

Methylprednisolone sodium succinate 
(Solu-Medrol), 14, 333, 344, 363 
Metoclopramide, 238 

Metoprolol tartrate (Lopressor), 164, 
Ios}, 223}, DS? 

Metronidazole (Flagyl), 250 
Midazolam HCl injection, 98 
Morphine sulfate, 6, 90, 370, 397 
Motrin (ibuprofen), 225 


N 
Nalbuphine HCL (Nubain), 160, 209, 271 
Naloxone HCL, 319 
Naloxone HCL (Narcan), 161, 391 
Naprosyn (naproxen), 161 
Naproxen (Naprosyn), 161 
Narcan (naloxone HCl), 161, 391 
Neo-Fradin (neomycin sulfate), 160, 202 
Neomycin sulfate (Neo-Fradin), 160, 202 
Neurontin (gabapentin), 222 
Nitroglycerin (Nitrostat), 90, 161, 
201, 218 
Nitroglycerin extended release, 159, 
218, 250 
Nitrostat (nitroglycerin), 90, 161, 
201, 218 
Novolin 70/30 (human insulin 
injection/rDNA), 284, 318 
Novolin N (human insulin isophane 
suspension/rDNA), | 1, 163, 283, 
290, 304, 319 
Novolin R (human insulin injection/ 
rDNA), 11, 14, 161, 283, 294, 319 
NovoLog (insulin aspart injection), 282, 
290, 304, 307 
NovoLog Mix 70/30 (70% insulin aspart 
protamine suspension and 30% 
insulin aspart injection), 284, 
288, 290 
Nubain (nalbuphine HCl), 160, 209, 271 


oO 

Ondansetron, 269 

Oxycodone and acetaminophen 
(Percocet), 165, 226, 252 

Oxycodone hydrochloride, 227, 412 

Oxytetracycline (Terramycin), 384 

Oxytocin injection synthetic, 92 


P 

Penicillin G potassium (Pfizerpen), 162, 
11699326513285343) 34535743082 
365, 397, 414 

Penicillin G sodium, 339, 361, 389 

Penicillin V potassium, 159 

Percocet (oxycodone and 
acetaminophen), 165, 226, 252 

Pfizerpen (penicillin G potassium), 162, 
169, 326, 328, 343, 345, 357, 363, 
365, 397, 414 


Phenytoin, 238 

Phenytoin sodium (Dilantin), 10 

Piroxicam (Feldene), 250 

Potassium chloride, 444 

Potassium chloride (Klor-Con), 
224, 231 

Potassium chloride (Potassium 10), 
223052. 

Potassium chloride extended release, 231 

Potassium chloride oral solution, 92, 
159, 231, 250, 412 

Potassium 10 (potassium chloride), 
2235252 

Prandin (repaglinide), 224 

Primary I.V. Set Convertible Pin, 
459, 485 

Primary I.V. Set Nonvented, 13 

Primary I.V. Set Vented, 460 

Promethazine (hydrochloride), 6, 
240, 318 

Propranolol hydrochloride (Inderal LA), 
LoQe 35252 

Propranolol hydrochloride injection, 
162, 273 

Protamine sulfate, 523 

Prozac (fluoxetine), 219 

Psyllium hydrophilic muciloid (Konsyl), 
159 


R 

Ranitidine, 10, 239, 252, 273 

Repaglinide (Prandin), 224 

Ritalin HC] (methylphenidate HCI), 160, 
164, 403 

Robinul (glycopyrrolate), 8, 165, 262, 
268, 392 

Robitussin (dextromethorphan 
hydrobromide), 376 


S 
Sodium bicarbonate, 171 
Sodium chloride 0.9% injection, 444 
Sodium chloride 0.45% injection, 442, 445 
Solu-Medrol (methylprednisolone 
sodium succinate), 14, 333, 
344, 363 
Spironolactone (Aldactone), 98, 164, 251 
Sterile water, 324 
Strattera (atomoxetine HCl), 4 
Sucralfate (Carafate), 14, 158, 210, 250 
Sulfasalazine (Azulfidine), 223 
Synthroid (levothyroxine sodium), 5, 208, 
PAY, Dey, Sil ANS) 


T 

Tegretol (carbamazepine), 163, 167, 223, 
250, 388 

Terbutaline sulfate, 159, 163, 167, 251, 
273, 413 


Terramycin (oxytetracycline), 384 
Tobramycin, 381, 392 
Trandate (labetalol hydrochloride), 225 


Triazolam (Halcion), 98 
Trimethoprim and sulfamethoxazole 
(Co-Trimoxazole), 382 


U 
Unasyn (ampicillin sodium/sulbactam 
sodium), 346 


V 


Valproate sodium injection, 273 


‘eee Drug Label Index 699 


Valproic acid (Depakene), 235, 389 

Vancomycin hydrochloride, 414, 415 

Vantin (cefpodoxime proxetil), 161, 168, 
WR 368395 

Velosef (cephradine), 350 

Venoset Piggyback, 10 

Verapamil hydrochloride (Calan SR), 
4,223 

Vincasar PFS (vincristine sulfate 
injection), 494 


Vincristine sulfate injection (Vincasar 
PFS), 494 

Vistaril (nydroxyzine hydrochloride), 
V2, SY 

Vistaril (hydroxyzine pamoate), 
235 


Z 
Zithromax (azithromycin), 9, 161, 322, 
326, 341 
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Phitstions dniline ¢ Course ZU 


There is no room Fone error when it comes to Dosage 
Calculations. Increase your confidence and master this 
critical skill with 3-2-1 Calc! 


3-2-1 Calc! Comprehensive Dosage Calculations Online Course, V2.0, is a 
full, interactive course that teaches the mathematical formulas nurses and 
other health care workers need to calculate accurate drug dosages. 


Take the Fear Out of Dosage Calculations 


¢ Realistic drug labels, interactive syringes, and videos are engaging and | 


complement the range of calculation competencies covered in the course. 


¢ Performance indicators pinpoint areas for improvement and provide easy 
navigation for remediation, review, and practice. 


1-Year Access Options: ¢ Extensive math review module strengthens necessary math skills and 


ee ree reduces math anxiety. 
Pt a eae ¢ Three methods of calculation are included, with the ability to set the 
preferred method as the default. 
2-Year Access Options: 
Printed Access Card ¢ Over 1,500 questions make up practice tests, module tests, and a new 
ISBN-13: 978-1-4354-8031-5 customizable Teste 
Instant Access Code 
ISBN-13: 978-1-1331-3210-3 


Also Available: Basic Math Review Series 


The Basics of . g 1 Hy The Basics of 


Percents ae ee na Ratio, 
ROGER W. ELLSBURY if i a O x Rate and 
: a Proportion 


ROGER W.ELLSBURY 


Delmar’s Math Review Series Delmar’s Math Review Series Delmar’s Math Review Series Delmar’s Math Review Series 


for Clinical Practice: for Clinical Practice: for Clinical Practice: for Clinical Practice: The Basics 
The Basics of Fractions The Basics of Percents The Basics of Decimals of Ratio, Rate and Proportion 
Roger Ellsbury Roger Ellsbury Roger Ellsbury Roger Ellsbury 
64 Pages | © 2012 64 Pages | © 2011 64 Pages | © 2011 64 Pages | © 2011 
ISBN-13: 978-1-4390-5835-0 ISBN-13: 978-1-4390-5836-7 ISBN-13: 978-1-4390-5837-4 ISBN-13: 978-1-4390-5838-1 


Order Today: www.cengagebrain.com Laure code: 13M-HC0152 


5 Easy Ways to Keep the Price of Textbooks Down! 


1. 


Create a CUSTOM book or digital solution. 
Save your students money by customizing course 
materials tailor-fit to your course. Learn more at 
www.cengage.com/custom. 


Consider adopting an ALTERNATE FORMAT 
rather than a standard textbook. Save your 
students money with a loose-leaf option, a combination 
text and digital solution, or low-cost Advantage title. 
Browse options available at www.cengage.com. 


. Send your students to CengageBrain.com. 


At CengageBrain.com, students select from a la carte 
supplements and a wide range of digital money-saving 
options, including the option to buy eBooks and 
individual chapters. 


4. Use eSAMPLING. View and evaluate electronic 
chapters of selected titles and associated resources 
at coursesmart.com. This easy way to narrow down 
textbook selection saves time and money in shipping 
and returns. 


5. RECYCLE your unwanted Instructor's Editions. 
Send books back to Cengage Learning. 


HOW TO RECYCLE YOUR UNWANTED 
INSTRUCTOR'S EDITIONS 


Use the return label included with your Instructor's Edition. 
Postage is paid. If you can’t locate the label, contact your 
Cengage Learning Representative to pick up your copy or go 
to www.cengage.com/recycle to print out a return label. 


=| Best-selling Dosage Calculations, ninth edition features the Three-Step Approach to basic and advanced 
|| Formula Method calculations, along with a friendly writing style and handy “work text” format. The book 
facilitates your teaching by using a logic-based process to help students build confidence and limit anxiety. 
Featuring full-color images of drug labels, clinical reasoning assessments, extensive clinical examples, and 
a host of interactive supplements, including an accompanying online tutorial, Dosage Calculations, ninth 
edition provides the essential skills your students need to master dosage calculations in any clinical setting! 


Removing or altering the copyright control and quality assurance information 
on this cover is prohibited by law. 


© CENGAGE LEARNING 


This textbook has been licensed to you, as an instructor, to consider for classroom use 
only. Under no circumstances may this book or any portion be sold, licensed, auctioned, 
given away, or otherwise distributed. Distributing free examination copies violates 
this license and serves to drive up the costs of textbooks for students. 
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To learn more about [imprint], visit www.cengage.com/[imprint] 


Purchase any of our products at your local bookstore or at our 
preferred online store www.cengagebrain.com 


STUDENT Copy ISBN: 
978-1-4390-5847-3 


ISBN-13: 978-1-133-69289-8 
ISBN-10: 1-133-69289-3 


